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FOREWORD 


Bulletin  No.  80-2,  "Reclamation  of  Water 
From  Wastes :   Coastal  San  Diego  County" ,  is  the 
second  in  a  series  of  investigations  undertaken  by 
the  Department  of  Water  Resources  in  accordance  with 
Section  230  of  the  State  Water  Code  to  investigate 
the  reclamation  of  water  from  wastes  for  beneficial 
uses  in  specific  areas  of  the  State.   The  first  report 
in  this  series  was  "Feasibility  of  Reclamation  of 
Water  from  Wastes  in  Los  Angeles  Metropolitan  Area" , 
Bulletin  No.  80. 

Information  on  quality  and  quantity  of 
waste  water  in  Southern  California  is  presented  in 
annual  reports  currently  entitled  "Quantity,  Quality, 
and  Use  of  Waste  Water  in  Southern  California". 

The  investigation  reported  in  this  bul- 
letin found  that  coastal  San  Diego  County  —  which 
is  currently  importing  the  major  portion  of  its 
water  supply  —  is  now  discharging  to  the  ocean  in 
excess  of  50  million  gallons  per  day  of  waste  water 
that  could  be  reclaimed  for  certain  beneficial  uses. 
For  certain  of  the  projects  described  herein,  costs 
of  reclamation  would  be  competitive  with  those  of 
imported  water.   In  a  few  cases,  such  reclamation 
already  is  being  successfully  carried  out. 

The  Legislature  has  declared  statewide 
interest  in  local  development  of  waste  water 
reclamation  facilities  by  enacting  the  "Waste 
Water  Reclamation  and  Reuse  Law"  to  encourage  full 
utilization  of  the  water  resources  of  the  State. 

This  report  is  a  final  edition,  published 
first  as  a  preliminary  edition.  Agency  and  public 
hearings  were  conducted  by  the  Department  to  obtain 
the  opinions  of  all  interested  persons  and  agencies. 
This  final  edition  reflects  the  testimony  received. 
Comments  received  in  the  course  of  the  hearings  are 
on  file  in  the  Department's  office  in  Los  Angeles. 


William  R.  Gianelli ,  Director 
Department  of  Water  Resources 
The  Resources  Agency 
State  of  California 
December  22,  I967 


111 


TABLE  OF  COMTENTS 

Page 

FOREWORD iii 

ORGANIZATION,  DEPARTMENT  OF  WATER  RESOURCES   xiv 

ORGANIZATION,  CALIFORNIA  WATER  COMMISSION  xv 

ENGINEERING  CERTIFICATION  xvi 

ACKNOWLEDGMENT   xvii 

AUTHORIZATION xvii 

ABSTRACT   xviii 

CHAPTER  I.   INTRODUCTION 1 

Objective  of  Investigation  1 

Area  of  Investigation 2 

Conduct  of  Investigation  k 

Prior  Investigations  and  Reports  5 

CHAPTER  II.  WATER  REQUIREMENTS  AND  SUPPLY  .  .  7 

Water  Requirements  8 

Urban  Water  Requirements  8 

Agricultural  Water  Requirements  10 

Water  Supply 11 

Present  Water  Supply  11 

Colorado  River  Water  12 

Surface  Water  12 

Ground  Water  12 

Waste  Water  Reclamation  l6 

Sea-Water  Conversion  l6 

Future  Water  Supply  17 


Page 

CHAPTER  III,  WASTE  WATER  QUANTITIES   .  .  19 

San  Diego  Metropolitan  Subarea  19 

San  Diego  County  Subarea  28 

Camp  Pendleton  Subarea  28 

Future  Quantities  of  Waste  Water 3** 

CHAPTER  IV.  QUALiry  OF  WASTE  WATERS  .  .  35 

Quality  Criteria  35 

Mineral  Criteria  36 

Legal  Requirements 37 

Factors  Affecting  Mineral  Quality  of  Waste  Waters  ....  37 

Mineral  Quality  of  Water  Supplies  37 

Colorado  River  Supply  38 

Ground  Water  Supplies  UO 

San  Diego  Metropolitan  Subarea  kl 

San  Diego  County  Subarea 1+1 

Local  Surface  Supplies   kl 

Future  Supplies  hk 

Domestic  and  Industrial  Use 1+5 

Mineral  Pickup  Estimation  U6 

Infiltration  Water  ^9 

Other  Factors ^9 

Quality  of  Waste  Water  and  Suitability  for  Reclamation  .  .  50 

San  Diego  Metropolitan  Subarea  53 

San  Diego  County  Subarea  57 

Camp  Pendleton  Subarea  57 


-VI- 


Page 

CHAPTER  V.  WASTE  WATER  RECLAMATION  PROJECTS  .  6l 

Feasibility  of  Waste  Water  Reclamation  62 

Costs  of  Waste  Water  Reclamation   62 

LegaJ.  Requirements 66 

Existing  Waste  Water  Reclamation  Projects  67 

San  Diego  Metropolitan  Subarea  6? 

Lakeside •  6? 

Santee 71 

Brown  Field 73 

Ream  Field 73 

San  Diego  County  Subarea  73 

Planned  and  Incidental  Reclamation  7^ 

Callan 7*+ 

Encinitas 7^ 

Escondido 7^ 

Fallbrook 7^ 

Julian   , 7^ 

Lavrrence  Welk's  Country  Club  Village               .  75 

Leucadia 75 

Oceanside 75 

Rainbow  Municipal  Water  District  - 

Grid  Road  Plant 75 

Rsunona , 75 

Rancho  Bernardo  75 

Rancho  Santa  Fe  .« 75 

Valle  Verde 76 

Warner  Springs  Guest  Ranch  76 

Involuntary  Reclamation  76 

Camp  Pendleton  Subarea  77 

Proposed  Waste  Water  Reclamation  Pxo^jects 78 

San  Diego  Metropolitan  Subarea  78 

San  Diego  County  Subarea  8U 

Potential  Waste  Water  Recleimation  Projects 85 

El  Cajon  Waste  Water  Reclamation  Plant  86 

Mission  Gorge  Waste  Water  Reclamation  Plant  89 

Rose  Canyon  Waste  Water  Reclamation  Plant  90 

vii 


Page 

Spring  Valley  Waste  Water  Reclamation  Plant  91 

CHAPTER  VI.   SUMMARY  OF  FINDINGS,  CONCLUSIONS, 

AND  RECOMMENDATIONS 93 

Summary  of  Findings 93 

Conclusions 97 

Recommendations 98 

APPENDIXES 

Appendix  Page 

A      SELECTED  REFERENCES  USED  IN  THIS  INVESTIGATION  .  101 

B      DEFINITIONS  OF  TERMS  105 

C      DESCRIPTION  OF  WASTE  WATER  TREATMENT  PLANTS  IN 

COASTAL  SAN  DIEGO  COUNTY Ill 

D      QUANTITY  AND  QUALITY  OF  SEWAGE  DISCHARGED  IN 

COASTAL  SAN  DIEGO  COUNTY  137 

E      WATER  QUALITY  CRITERIA  IU9 

ILLUSTRATIONS 

Looking  South  Along  Point  Loma  27 

Point  Loma  Laboratory 56 

Santee 72 

Mission  Bay 79 


FIGURES 


Figure 
Number 


Page 


1  Future  Water  Requirements  and  Supply  9 

2  Historical  Water  Production  Within  Member 

Agencies  of  the  San  Diego  Coimty  Water 

Authority  in  Coastal  San  Diego  Coimty 13 


Vlll 


Figure 

Number  Page 

3     Historical  Water  Production  Within  Member 
Agencies  of  the  San  Diego  County  Water 
Authority  in  San  Diego  County  Subarea  ....       1^ 

k             Historical  Water  Production  Within  Member 
Agencies  of  the  San  Diego  County  Water 
Authority  in  San  Diego  Metropolitan 
Subarea    15 

5  Per  Capita  Waste  Water  Contribution  in 

Coastal  San  Diego  County  20 

6  San  Diego  Metropolitan  Sewerage  System  and 

Location  of  Sampling  Points  23 

7  Variation  of  Monthly  Discharges  of  Sewage 

from  the  San  Diego  Metropolitan  Subarea 

During  I96I-62  25 

8  Variation  of  Monthly  Discharges  of  Sewage 

from  the  San  Diego  Metropolitan  Subarea 

During  196I-62   26 

9  Variation  of  Monthly  Discharges  of  Sewage 

from  the  San  Diego  Cotinty  Subarea 

During  I96I-62   29 

10  Variation  of  Monthly  Discharges  of  Sewage 

from  the  San  Diego  County  Subarea 

During  I96I-62   30 

11  Variation  of  Monthly  Discharges  of  Sewage 

from  the  Camp  Pendleton  Subarea 

During  I96I-62   32 

12  Variation  of  Monthly  Discharges  of  Sewage 

from  the  Camp  Pendleton  Subarea 

During  I96I-62   33 

13  Total  Dissolved  Solids  and  Chloride  Ion 

Pickup  in  Sewage  in  Southern  California  ...       U8 

lU     Quantity  and  Electrical  Conductance  of 

Flows  in  San  Diego  Trunk  Sewers  During 

July  1962 51 

15     Quantity  and  Electrical  Conductance  of 

Flows  in  San  Diego  Trunk  Sewers  During 

July  1962 52 


iz 


Figure 
Number 

16  Construction  and  Operation  Costs  for 

Activated  Sludge-Type  Waste  Water 
Reclamation  Plants  

17  Flow  Diagrams  for  Existing  Class  B  Planned 

Waste  Water  Reclamation  Plants  in  the 
Metropolitan  and  County  eubareas 

18  Flow  Diagrams  for  Existing  Class  B  Planned 

Waste  Water  Reclamation  Plants  in  the 
San  Diego  Coxinty  Subarea 

19  Flow  Diagrams  for  Existing  Class  B  Planned 

Waste  Water  Reclsimation  Plants  in  the 
San  Diego  County  Subarea  

20  Proposed  Waste  Water  Reclamation  Plants  - 

Locations  and  Potential  Uses  in  the  San 
Diego  Metropolitan  Subarea 

21  Flow  Diagram  for  Proposed  Class  A 

Reclamation  Plant  at  Mission  Valley  .  .  . 

22  Flow  Diagrams  for  Proposed  Class  A 

Reclamation  Plants  at  Tecolote  and 
Chollas  Valleys  

23  Flow  Diagrams  for  Potential  Class  A  Planned 

Waste  Water  Reclamation  Plants  in  the 
Metropolitan  Subarea  

2k             Flow  Diagrams  for  Potential  Class  A  Planned 
Waste  Water  Reclamation  Plants  in  the 
Metropolitan  Subarea  


Page 
6k 
68 

69 
70 

80 
81 

82 

87 
88 


TABLES 


Table 
Number 


3 

k 


Historical  and  Projected  Population  of 

San  Diego  County  and  Subareas   

Present  and  Projected  Urban  Water  Requirements 
in  Coastal  San  Diego  County  

Agricultural  Land  and  Water  Use  in  Coastal 
San  Diego  County  in  1958  

Apportionment  of  San  Diego  Metropolitan 

Sewerage  System  


Page 

8 

10 

11 

2k 


Table 

Number  Page 

5  Estimated  Futiu-e  Sewage  Flows  Produced 

in  Coastal  San  Diego  County 3^ 

6  Guidelines  for  Mineral  Quality  of 

Waste  Water  for  Reclamation  Purposes  ....        36 

7  Mineral  Analyses  of  Colorado  River 

Water  Delivered  to  Los  Angeles 

Metropolitan  Area  from  19'+5  through  i960  .  .        39 

8  Mineral  Analyses  of  Water  Samples  Taken 

from  Colorado  River  Aqueducts,  Barrett 

Lalce,  El  Capitan  Reservoir,  and  Sutherland 

Reservoir  in  San  Diego  County  During  I962  .  .        kO 

9  Mineral  Analyses  of  Ground  Waters  in  San 

Diego  Metropolitan  Subarea  During  I962.  ...        U2 

10  Mineral  Analyses  of  Ground  Waters  in  San 

Diego  County  Subarea  During  I962 1+3 

11  Maximum  Limits  of  Mineral  Quality  from  the 

State  Water  Project U5 

12  Normal  Range  of  Mineral  Pickup  in  Water  Used 

for  Domestic  Purposes  hS 

13  Estimated  Increase  of  Sodium  Chloride  in 

Domestic  Sewage  from  Water  Softeners  ....        U? 

lU     Mineral  Quality  of  Waste  Water  from  Sewage 

Plants  in  San  Diego  Metropolitan  Subarea  .  .        5*+ 

15  Mineral  Quality  of  Waste  Water  from  Trunk 

Sewers  in  San  Diego  Metropolitan  Subarea  .  .        55 

16  Mineral  Quality  of  Waste  Water  from  Sewage 

Plants  in  San  Diego  County  Subarea  58 

17  Mineral  Quality  of  Waste  Water  from  Sewage 

Plants  in  Camp  Pendleton  Subarea  59 

18  Monthly  Demand  for  Reclaimed  Waste  Water 

for  Irrigated  Agriculture  in  San  Diego 

Metropolitan  Subarea  65 

19  Selected  Potential  Projects  Using  Reclaimed 

Water 86 


xi 


Appendix  D 


Table 
Number 

20  Trunk  Sewer  Flows,  San  Diego 

Metropolitan  Subarea  ^^^ 

21  Historical  Quantities  of  Sewage 

Discharged  in  the  San  Diego 

Metropolitan  Subarea  

22  Historical  Quantities  of  Sewage 

Discharged  in  the  San  Diego 

County  Subarea  

23  Historical  Quantities  of  Sewage 

Discharged  in  the  Canip  Pendleton 

Subarea  

2k             Mineral  Quality  of  Effluents  from 
Sewage  Plants  in  the  San  Diego 
Metropolitan  Subarea ■*■  -^ 

25  Mineral  Quality  of  Sewage  from 

Trunk  Sewers  in  San  Diego 

Metropolitan  Subarea   ■*-  -^ 

26  Mineral  Quality  of  Effluents  from 

Sewage  Plants  in  the  San  Diego 

County  Subarea  

27  Mineral  Quality  of  Effluents  from 

Sewage  Plants  in  the  Camp 

Pendleton  Subarea  


A-ppendix  E 

28  United  States  Public  Health  Service 

Drinking  Water  Standards,  1962 ^^'^ 

29  Relative  Tolerance  of  Crop  Plants 

to  Salt ■'■^3 

30  Relative  Tolerance  of  Crop  Plants 

to  Boron  

31  Permissible  Limits  of  Boron  for 

Several  Classes  of  Irrigation 

Water ^^^ 

32  University  of  California  Criteria 

for  Irrigation  Waters ^^^ 


XI 1 


Table 
Number 

33 


Limits  of  Mineral  Concentrations, 
Physical  Properties,  and  Sanitary- 
Quality  of  Water  for  Various  Industrial 
Uses 


Page 


157 


PLATES 


Plate 
Number 

1      Location  Map  with  Major  Water  Supply  Facilities 
and  Locations  of  Sampling  Wells 

2A     Locations  of  Major  Waste  Water  Treatment  Plants  - 
Metropolitan  Subarea  and  Southern  Part  of 
County  Subarea 

2B     Locations  of  Major  Waste  Water  Treatment  Plants  -  Camp 
Pendleton  Subarea  and  Northern  Part  of  County 
Subarea 

3A     Quantity  and  Mineral  Quality  of  Sewage  Flow  from 
Major  Sewage  Disposal  Systems,  196O-62  - 
Metropolitan  Subarea  and  Southern  Part  of  County 
Subarea 

3B     Quantity  and  Mineral  Quality  of  Sewage  Flow  from 

Major  Sewage  Disposal  Systems,  I96O-62  -  Camp  Pendleton 
Subarea  and  Northern  Part  of  County  Subarea 


Xlll 


state  of  California 
The  Resources  Agency 
DEPARTMENT  OF  WATER  RESOURCES 

RONALD  REAGAN,  Governor 
WILLIAM  R.  GIANELLI,  Director,  Department  of  Water  Resources 
JOHN  R.  TEERINK,  Deputy  Director 


SOUTHERN  DISTRICT 


James  J.  Doody  District  Engineer 

Herbert  W.  Greydamis  Principal  Engineer 

Jack  J.  Coe Chief,  Planning  Branch 

This  investigation  was  conducted  and 
report  prepaxed  under  the  direction  of 

David  B.  Willets*  Chief,  Water  Quality  Section 

Prepared  under  the  supervision  of 

David  C.  Gildersleeve**  Chief,  Surveillance  and  Reclamation  Unit, 

and  Program  Manager 


hy 

Robert  L.  Wortman  Associate  Engineer,  Water  Resources 

Seymour  P.  Cohen  Assistant  Civil  Engineer 

assisted  by 

Gary  A.  Soulier  Assistant  Civil  Engineer 

John  M.  McGill  Assistant  Civil  Engineer 


*Mitchell  L.  Goxad  was  Chief  of  the  Water  Quality  Section  from  ^y  20,  I96U, 
to  August  2k,   1966. 
**Ronald  G.  Hansen  was  Program  Manager  from  August  I966  to  April  I967. 


XIV 


CALIFORNIA  WATER  COMMISSION 


IRA  J.  CHRISMAN,  Chairman,  Visalia 
WILLIAlvI  H.  JENNINGS,  Vice  Chairman,  La  Mesa 


JOHN  P.  BUNKER,  Gustine  CLAIR  A.  HILL,  Redding 

EDWIN  KOSTER,  Grass  Valley  WILLIAM  P.  MOSES,  San  Pahlo 

RAY  W.  FERGUSON,  Ontario  NORRIS  POULSON,  La  Jolla 

I-IARION  R.  VJALKER,  Ventura 


WILLIAM  M.  CARAH 
Executive  Secretary 


WILLIAM  L.  BERRY,  SR. 
Engineer 


XV 


state  of  CeLLifornia 
The  Resources  Agency 
DEPARmENT  OF  WATER  RESOURCES 


ENGIMEERING  CERTIFICATION 


This  report  has  been  prepared  under  my  direction  as  the 
professional  engineer  in  direct  responsible  charge  of  the  work,  in 
accordemce  with  the  provisions  of  the  Civil  and  Professional  Engineers' 
Act  of  the  State  of  California. 


ATTEST: 


Di^t/ict  Engineer 
Sotrchern  District 

Registration  No.  C  650O 

Date  August  31,  1967 


Registered  Civil  Engineer 
Registration  No.  C  5592 
Date  7/9 1/^/ 


xvi 


ACKNOWLEDGMENT 

ContrilDution  of  information  and  data  used  in  this  investigation 
from  various  agencies  located  in  the  County  of  San  Diego  is  gratefully 
acknowledged . 

Special  mention  is  made  of  the  helpful  cooperation  of  the 
following: 

City  of  San  Diego,  Utilities  Department 

San  Diego  County  Department  of  Special  Services  District 

San  Diego  County  Water  Authority 

San  Diego  Regional  Water  Quality  Control  Board 

Santee  County  Water  District 

AUTHORIZATION 

Investigations  of  reclamation  of  water  from  sewage  and  industrial 

waste  are  authorized  by  Section  23O  of  the  California  Water  Code,  \diich 

reads  as  follows: 

"230.  The  department,  either  independently  or  in 
cooperation  with  any  person  or  any  county.  State,  Federal, 
or  other  agency,  or  upon  the  request  of  the  State  Water 
Resovirces  Control  Board,  to  the  extent  funds  are  allocated 
therefor,  shall  conduct  surveys  and  investigations  rela- 
ting to  the  reclamation  of  water  from  sewage  or  industrial 
wastes  for  beneficial  purposes,  including  but  not  limited 
to  the  determination  of  quantities  of  such  water  presently 
wasted,  and  possibilities  of  use  of  such  water  for  recharge 
of  undergroimd  storage  or  for  agricultural  or  industrial 
uses;  and  shall  report  to  the  Legislature  and  to  the  appro- 
priate regional  water  quality  control  board,  thereon,  ..." 

This  investigation  was  conducted  and  the  report  prepared  pursuant 

to  the  foregoing  authorization. 


xvii 


ABSTRACT 


The  Coastal  San  Diego  County  waste  water  reclamation  study  was  undertaken  to  supply  detailed  information 
pertaining  to  the  reclamation  of  water  from  wastes  in  that  area.  This  information  includes  the  quality  of 
reclaimable  water,  beneficial  uses  of  this  reclaimed  waste  water,  and  cost  of  producing  reclaimed  water 
from  wastes.  The  study  was  authorized  under  Section  23O  of  the  California  Water  Code.  /  Four  phases  were 
undertaken  in  carrying  out  the  investigation.  These  were:   (l)  an  estimation  of  present  and  future  water 
requirements;  (2)  a  survey  of  waste  water  discharging  agencies  and  the  determination  of  the  quantity  and 
quality  of  waste  water  available  for  reclamation;  (3)  determination  of  the  portion  of  water  requirements 
that  may  be  satisfied  by  reclaimed  waste  water;  and  (h)   a  study  of  plans  and  costs  to  implement  the  use  of 
reclaimed  water.  /  It  was  determined  that  in  I965-66,  about  63  million  gallons  per  day  of  waste  water 
effluent  in  Coastal  San  Diego  County,  or  7I+  percent  of  the  total  effluent,  were  reclaimable  for  beneficial 
uses.  A  portion  of  this  reclaimable  -waste  water  is  already  either  directly  or  Indirectly  reclaimed, 
primarily  for  irrigation,  recreational  lakes,  and  ground  water  recharge.  /  Of  the  waste  water  that  is  rated 
as  reclaimable  for  at  least  some  beneficial  use,  approximately  50  million  gallons  per  day  were  discharged  to 
the  ocean  in  I965-66.  This  amounted  to  70  percent  of  the  total  waste  discharge  to  the  ocean  in  San  Diego 
County.  Plans  to  use  some  of  this  waste  water  were  considered  for  four  sites  —  the  El  Cajon-Ia  Mesa, 
Mission  Gorge,  Rose  Canyon,  and  Spring  Valley  areas.  Costs  of  producing  reclaimable  water  for  irrigation  or 
other  uses  at  the  plant  site  were  estimated  to  vary  from  ^h   to  $51  per  acre-foot. 


CHAPTER  I.   INTRODUCTION 

Although  local  water  resources  in  Coastal  San  Diego  County  have 
been  developed  to  a  high  degree,  they  have  proved  inadequate  to  meet  the 
rapidly  increasing  demands  for  water.  This  has  been  emphasized  in  the 
past  two  decades  by  severe  drought  conditions  which  have  plagued  Southern 
California.  The  increasing  demands  for  water  have  been  met  by  importation 
of  water  from  the  Colorado  River  through  facilities  of  the  San  Diego  County 
Water  Authority  and  The  Metropolitan  Water  District  of  Southern  California. 
The  use  of  reclaimed  water  in  this  area  should  be  considered  as  a  means  for 
supplementing  imported  and  local,  supplies. 

In  19^9^  the  California  Legislature,  recognizing  the  importaaice 
of  developing  all  existing  and  new  sources  of  water  throughout  the  State, 
added  Section  23O  to  the  California  Water  Code,  authorizing  the  Department 
of  Water  Resources  to  investigate  the  reclamation  of  water  from  domestic 
or  industrial  wastes  for  beneficial  purposes.  Waste  waters  discharged 
to  tidal  waters  are  considered  lost  for  further  beneficial  uses.  Thus, 
the  reclamation  of  such  waters  is  considered  a  potential  new  source  of 
supply  and,  in  this  respect,  is  included  as  part  of  Die  California  Water 
Plan. 

In  fulfilling  its  role  of  implementing  The  California  Water 
Plan,  the  Department  considers  all  sources  of  water  in  scheduling  and 
sizing  water  conservation  and  transportation  facilities. 

Objective  of  Investigation 
The  general  objective  of  this  study  is  to  investigate  the  feasi- 
bility of  increased  reclamation  of  waste  water  through  the  determination  of 


the  quantity  ajid  cost  of  water  than  can  be  made  available  through  waste 
water  reclamation  to  meet  future  supplemental  water  requirements  for 
beneficial  uses  in  coastal  San  Diego  County. 

The  specific  objective  is  to  develop  information  to  facilitate 
formulation  of  plans  by  local  agencies  for  waste  water  reclamation  and 
beneficial  reuse.  The  attainment  of  these  objectives  required  the  deter- 
mination of  the  following: 

1.  Water  requirements  of  the  area  and  the  need  for  a 
supplemental  supply. 

2.  Quantity  and  quality  of  water  than  can  be  reclaimed 
from  waste  water. 

3.  Beneficial  uses  for  reclaimed  water. 

k.     Costs  of  reclaimed  water  corapeired  to  alternative  supplies. 

More  detailed  studies  would  be  required  to  establish  the  economic 
justification  for  each  reclamation  system  before  commencing  design  and  con- 
struction of  specific  reclamation  projects. 

Area  of  Investigation 

The  area  of  this  investigation,  coastal  San  Diego  County,  is 
shown  on  Plate  1, 

Coastal  San  Diego  County  comprises  approximately  2,950  square 
miles  of  land  area,  which  drains  from  the  crest  of  the  Peninsular  Mountains 
west  to  the  Pacific  Ocean.  The  principal  streams  that  drain  the  study  area 
are  the  Santa  Margarita,  San  Luis  Rey,  San  Dieguito,  San  Diego,  Sweetwater, 
Otay,  and  Tia  Juana  Rivers. 

Topographically,  the  study  area  consists  of  three  belts,  or  zones, 
of  land.  The  first,  or  coastal  plain,  zone  includes  gently  rolling  hills 
and  coastal  plains  comprising  a  10-raile  wide  strip  along  the  Pacific  Ocean. 


The  second,  or  foothill- valley,  zone  is  characterized  by  narrow  valleys 
enclosed  by  ranges  of  hills  extending  inland  an  additional  10  to  15  miles . 
The  third,  or  mountain,  zone  includes  the  Peninsular  Mountain  Range,  vhich  rises 
gradually  to  a  crest  elevation  of  more  than  6,000  feet,  40  to  6o  miles  inland. 

The  climate  in  coastal  San  Diego  County  is  generally  mild  with 
relatively  light  precipitation,  most  of  which  is  in  the  form  of  rainfall. 
Proceeding  inland,  as  elevations  increase,  temperature  variations  become  wider 
and  precipitation  becomes  greater.  Mean  seasonal  precipitation  is  approximately 
10  inches  near  the  coast  and  more  than  ko   inches  at  the  highest  elevations 
in  the  Peninstilar  Mountain  Range.  Precipitation  occvirs  principally  in  the 
winter,  with  about  90  percent  of  the  seasonal  total  generally  occurring  from 
November  through  April. 

The  main  crops  are  avocados ,  citrus  fruits ,  and  truck  crops .  If 
the  urban  development  in  San  Diego  County  follows  that  of  Los  Angeles  and 
Orange  Counties,  the  eventual  decline  of  irrigated  agriculture  may  be  expiected. 

The  principal  city  in  the  County  is  San  Diego,  a  major  west  coast 
city  of  approximately  680,000  persons.  Its  location  makes  it  a  gateway  to 
Mexico  for  the  large  nximbers  of  tourists  who  visit  the  area  each  year.  A 
number  of  smaller  cities  and  towns  also  occupy  the  study  area,  the  largest 
of  which  border  the  City  of  San  Diego. 

The  Eleventh  Naval  District  has  its  headquarters  in  the  City  of 
San  Diego,  together  with  the  attendant  operational,  training,  and  supply 
facilities.  Camp  Pendleton,  a  U.  S.  tdarine  Corps  training  camp,  occupies  a 
large  area  of  the  north  coastal  area  near  Oceanside. 

Aircraft,  electronic,  aerospace,  and  light  manufacturing  industries 
are  concentrated  in  and  around  the  San  Diego  metropolitan  area. 


Retirement  communities  and  recreational  facilities  such  as  golf  courses, 
beaches,  and  park  areas   abound  in  the  study  area. 

Conduct  of  Investigation 

This  investigation  vfas  completed  in  four  phases.  The  initial 
phase  consisted  of  a  determination  of  present  and  future  water  requirements. 
The  second  phase  vas   a  svirvey  of  waste  water  discharging  agencies  in  the 
study  eirea  and  the  determination  of  the  quantity  and  quality  of  waste  water 
available  for  reclamation.  During  the  third  phase,  the  portion  of  the 
demand  for  supplemental  watet  that  could  be  supplied  by  reclaimed  waste 
water  was  determined.  In  the  final  phase,  plans  and  cost  estimates  were 
develoi>ed  to  implement  the  use  of  WJiste  water  supplies.  Locations  for 
potential  waste  water  reclamation  plants  were  selected  on  the  beisis  of 
an  euiequate  supply  of  reclaimable  water  and  an  adequate  demand  for  this 
water.  Finally,  capiteO.  costs  for  the  selected  reclamation  plants  were 
derived. 

To  facilitate  the  investigation  of  the  study  area,  coastal  San 
Diego  Coiinty  was  divided  into  three  subetreas.  The  three  subareeis  are  the 
San  Diego  metropolitan  subarea,  the  San  Diego  Cotinty  subarea,  and  the 
Camp  Pendleton  subarea.  They  are  shown  on  Plate  1. 

In  carrying  out  the  investigation,  data  were  collected  from  locaJ., 
state,  and  federsuL  agencies  throughout  coastal  Saa  Diego  County.  This 
entailed  collecting  samples  of  waste  discharges  and  interviewing  repre- 
sentatives of  each  of  the  discharging  agencies,  the  Chambers  of  Commerce 
in  the  various  municipalities,  and  the  San  Diego  Regional  Water  Quality 
Control  Board,  San  Diego  County  Water  Authority,  and  other  groups  interested 
in  waste  water  reclamation.  In  addition,  a  study  was  made  of  the  literature 
nertaining  to  waste  water  reclamation  and  to  coastal  San  Diego  County. 


Also,  department  records  on  ground  water,  surface  water,  land  use,  and 
other  conditions  in  the  stvidy  area  were  reviewed. 

Prior  Investigations  and  Reports 

Published  reports  of  reclamation  of  waste  water  conducted  within 

coastal  San  Diego  County  area  are: 

Boyle  Engineering,  Consulting  Engineers.  "City  of  San  Diego  Water 

Reclamation  Study  for  Balboa  Park  and  Mission  Bay  Park".  March  1963. 

California  Department  of  Public  Works,  Division  of  Water  Resources. 
"Reclamation  of  Water  from  Sewage  or  Industrial  Waste". 
December  1952. 

."Reclamation  of  Water  from  Sewage  or  Industrial  Waste".  June  19$k' 

California  Department  of  Water  Resources .  "Reclamation  of  Water  from 
Sewage  and  Industrial  Wastes,  Jvily  1,  1953  -  June  30,  1955". 
Bulletin  No.  68.  January  1958. 

."Reclamation  of  Water  from  Sewage  and  Industrial  Wastes  in  California, 

July  1,  1955  -  June  30,  1962".  Bulletin  No.  68-62.  October  I963. 

."Quantity,  Quality,  and  Use  of  Waste  Water  in  Southern  California, 

1962-63".  December  1965- 

."Quantity,  Quality,  and  Use  of  Waste  Water  in  Southern  California, 

1963-61i".  April  1966. 

."Quantity,  Quality,  and  Use  of  Waste  Water  in  Southern  California, 

196U-65".  January  1967. 

. "Quantity,  Quality,  and  Use  of  Waste  Water  in  Southern  California, 

1965-66".  (In  preparation) 

Engineering-Science,  Inc.  "Engineering  Report  for  the  San tee  County  Water 
District  on  Water  Reclamation  System  E^qiansion".  June  1965. 

Holmes  and  Narver-Montgomery.  "Basic  Plan  for  the  Collection,  Treatment 
and  Disposal  of  Sewage  for  the  Metropolitan  Area,  San  Diego, 
California".  November  1958. 

Rawn,  A  Mj  McKee,  Jackj  and  Vincenz,  Jean  L.  "North  Coastal  San  Diego 
County  Sewerage  Survey".  Jvme  i960. 

Rawn,  A  Mj  Caldwell,  David  H.j  and  Hyde,  Charles  Oilman.  "Report  on  the 
Collection,  Treatment  and  Disposal  of  the  Sewage  of  San  Diego  County, 
California".  September  1952. 
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San  Diego  Covinty,  Department  of  Public  Works.  "Annual  Report  of  the 
County  Sanitation  Districts,  Fiscal  Year  1961-62". 

Short,  Donald  R.  and  Associates.  "Sewage  Feasibility  Report  for  the 

Annexation  Lands  in  the  Vicinity  of  Lake  Hodges  -  City  of  Escondido". 
March  1966. 

."Greater  Jamacha  Valley  Sewage  Water  Reclamation  Flan".  May  1966. 
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CHAPTER  II.   WATER  REQUIREMEWTS  AMD  SUPPLY 

Early  in  the  nineteenth  century,  the  mission  fathers  built  the 
first  masonry  dam  in  Mission  Gorge  to  conserve  water  for  irrigation  of 
valley  lands  surrotmding  the  San  Diego  Mission.  Since  then,  local  water 
soiirces  in  coastal  San  Diego  County  have  been  used  extensively  and  are 
approaching  ultimate  development.  A  major  source  since  19^7  has  been 
the  Colorado  River,  now  supplying  approximately  80  to  90  percent  of  the 
total  demand. 

Several  factors  have  contributed  to  the  increased  dependence 
on  imported  -v^ater.  The  most  critical  factor  has  been  the  population 
growth  in  San  Diego  County.  Another  major  factor  has  been  the  depletion 
of  ground  -vra-ters  in  coastal  areas  to  supply  the  increased  demand.  The 
County  has  recently  suffered  the  longest  dry  spell  in  history.  This  lack 
of  precipitation  has  resulted  in  greatly  reduced  runoff;  many  reservoirs 
designed  to  impound  water  for  public  supply  have  been  dry  or  nearly  dry 
for  several  years. 

Additional  sources  of  water  being  developed  to  meet  the  increas- 

.   (29)** 

ing  demand  include  waste  water  reclamation-^^-  and  sea-water  conversion 

These  efforts  -trill  probably  be  accelerated  in  the  near  future. 

To  give  an  idea  of  -water  conditions  and  the  potential  of  waste 
-water  reclamation  in  San  Diego  Coun-fcy,  this  chapter  first  explores  the 
•water  recLuirements  —  both  present  and  future  —  and  then  compares  these 
demands  with  the  local  supply  and  the  availability  and  probable  costs  of 
imported  supplies. 


^Definitions  of  words  used  in  this  report  are  given  in  Appendix  B. 
**Numbers  in  parentheses  indicate  references  listed  in  Appendix  A. 
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Water  Requirements 
Water  is  required  for  the  following  beneficial  uses  in  the  study- 
area:  domestic  consumption;  commercial  use;  industrial  use;  irrigation  of 
agricultural  lands,  parks,  golf  courses,  and  freevay  green  belts;  and 
ground  vater  replenishment.*  The  estimated  total  -water  requirements  in 
the  study  area  up  to  the  year  2000  are  presented  in  Figure  1, 

Urban  Water  Requirements 

The  population  of  San  Diego  County  has  increased  nearly  five- 
fold since  1930.  This  population  gro-wth  is  reflected  in  the  increased 
industrial  acti-vlty  and  agricultural  production,  and  the  developnent  of 
residential  and  retirement  communities.  Historical  and  projected  popula- 
tion figures  for  San  Diego  County  and  the  subareas  are  presented  in  Table  1, 

TABLE  1 

HISTORICAL  AND  PROJECTED  POPUIATION  OF 
SAN  DIEGO  COUNTY  AND  SUBAREAS 


:  San  Diego   : 

San  Diego 

:  Study  Area 

Year 

.  San  Diego 

:  metropoli-tan  : 

County 

:   Coas-tal 

.    County 

:   subarea    : 

subarea 

:  San  Diego 

1930^ 

209,659 

168,153 

41,306 

209,459 

191^0 

289,3^*8 

21^1, 3^ 

47,702 

289,048 

1950 

556,808 

i^32,975 

122,933 

555,908 

i960 

1,033,011 

806,437 

225,437 

1,031,511 

1970 

1,390,000 

1,137,000 

250,000 

1,387,000 

1980 

1,800,000 

1,1+95,000 

300,000 

1,795,000 

1990 

2,150,000 

1,716,000 

425,000 

2,l4l,000 

2000 

2,450,000 

1,925,000 

509,000 

2,434,000 

a.  Camp  Pendleton  subarea  included.  The  jxDpulation  of  Camp  Pendleton  -was 

estijuated  to  be  40,000  from  I96O  to  2000^°). 

b.  1930- i960  populations  obtained  from  U.  S.  Department  of  Commerce, 

Bureau  of  Census ^2°). 


*lfederground  storage  by  artificial  recharge  is  a  beneficial  use  if  the 
•water  is  later  used. 
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QUANTITY   OF  WATER 
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Urban  water  requirements  frcam  the  year  I960  to  the  year  2000 
are  given  in  Table  2.  By  the  year  2000,  it  is  expected  that  the  virban 
water  requirements  will  be  Ul4,000  acre-feet  per  year.  This  is  derived 
frcsn  the  estimated  population  of  2, 43^4-, 000  and  a  \init  use  of  O.I7O  acre- 
foot  per  capita  per  year. 

TABLE  2 

PRESEMT  AND  PROJECTED  URBAN  WATER  REQUIREMENTS 
IN  COASTAL  SAN  DIEGO  COUNTY 


:  Unit  urban 
water  use, 
in  acre-feet 
.  per  capita 
per  year 

"            Acre -feet 

Year 

San  Diego 
metropolitan 
subarea 

:  San  Diego 
:   County  , 
:  subarea 

:  Study  area 
:   Coastal 
:  San  Diego 

i960 

0.122 

98,385 

27,i^59 

125,8144 

1970 

0.150 

171,000 

38,000 

209,000 

1980 

0.159 

238,000 

1^8,000 

286,000 

1990 

0.166 

285,000 

71,000 

356,000 

2000 

0.170 

327,000 

87,000 

Ul4,000 

a.  Frcxn  a  Department  of  Water  Resources'  memorandum  report,  "Statement  On 

The  Derivation  of  Future  Values  of  Unit  Urban  Water  Use  and  Net  Urban 
Water  Requirements  for  the  South  Coastal  Area",  December  1966. 

b.  Camp  Pendleton  subarea  included. 


Agricultural  Water  Requirements 

Irrigated  agric\ilt\iral  land  in  1958  was  approximately  63,1+25 
acres.  The  corresponding  agricultural,  water  use  wa^  95,327  acre-feet. 
Water  requirements  and  acreage  for  various  types  of  agriculture  are  pre- 
sented in  Table  3. 
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TABIE  3 

AGRICUUTURAL  LAM)  AND  WATER  USE  IN 
COASTAL  SAN  DIEGO  COUNTY  IN  I958* 


Crop 


Acres 

:  Applied  water,    in 

:   acre- 

-leet  per  year 

2,690 

6,1^56 

8,530 

20,^72 

31,i^8o 

UU,0T2 

11,430 

16,002 

1,030 

l,Vl2 

1,800 

3,2llO 

5,710 

2,28U 

T55 

1,359 

Alfalfa 

Pastiire 

Citrus  and  subtropical 

Truck  crops 

Field  crops 

Deciduous  fruits  and  nuts 

Small  grains 

Vineyards 

TOTAL  IRRIGATED  AGRICUHTURE 


63, h2^ 


95,327 


^Adapted  from  Department  of  Water  Resources  Bulletin  No.  102,  "San  Diego 
County  Land  and  Water  Use  Survey,  1958",  Tables  h   and  5,  page  30. 

Water  req.uirements  of  irrigated  agricxilture  in  coastal  San  Diego  County 

from  1970  to  2000  are  estimated  by  the  Department  of  Water  Resources  to 

remain  constant  at  about  90,000  acre-feet  per  year  to  the  year  2000. 

Therefore,  approximately  I6  percent  of  the  total  vater  required  in  the 

year  2000  \-rill  be  used  for  irrigated  agriculture. 

Water  Supply 
To  meet  present  and  future  -prater  requirements,  a  variety  of 
sources  have  been  or  wi3J.  be  tapped.  The  following  information  on  these 
water  sources  has  been  divided  into  present  supply  and  future  supply. 

Present  Water  Supply 

The  present  water  supply  of  coastal  San  Diego  County  is  derived 
from  the  following  sources:  Colorado  River,  surface  storage,  ground  water 
basins,  iTaste  iTater  reclamation.  A  sea- water  conversion  plant  i-Tas  operated 
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at  Point  Loma  until  it  was  moved  to  Cuba  in  I96U,  and  a  plant  now  xmder 
construction  at  Chula  Vista  is  scheduled  to  be  completed  in  1967.  The 
major  water  supply  facilities  in  the  study  area  are  indicated  on  Plate  1. 

Colorado  River  Water.  The  San  Diego  County  Water  Authority,  a 
member  agency  of  The  Metropolitaji  Water  District  of  Southern  California, 

was  organized  in  19^U  primarily  for  importing  Colorado  River  water  to 

(2U) 
San  Diego  County    .  Authority  membership  consists  of  eleven  municipal 

water  districts,  four  irrigation  districts,  five  cities,  and  one  public 
utility  district.  The  Water  Authority  service  area  includes  about  9^  per- 
cent of  the  population  ajid  approximately  25  percent  of  the  area  of  San  Diego 
County.  Member  agencies  supply  an  estimated  97  percent  of  the  total  water 
demand  in  San  Diego  County,  of  which  approximately  87  percent  is  derived 
from  the  Colorado  River.  Historical  quantities  of  water  supplied  to  the 
study  area  are  presented  on  Figxires  2  through  h. 

Surface  Water.  The  safe  yield  of  surface  storage  developments 
is  estimated  to  be  about  66,000  acre-feet  per  year   .  However,  several 
factors  have  combined  to  reduce  the  actual  yield  in  recent  years.  Cxirrent 
drought  conditions,  coupled  with  unprecedented  increases  in  water  demand, 
have  necessitated  overdraft  of  surface  reservoirs,  and  the  safe  yield 
cannot  presently  be  met. 

Ground  Water.  The  safe  yield  of  presently  developed  ground 
water  storage  capacity  is  estimated  to  be  U5,000  acre-feet  per  year   . 
Ground  water  basin  levels  have  been  lowered  in  recent  years  due  to  drought 
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conditions  and  overdraft.   In  addition,  sea-water  intrusion  and  other 
forms  of  pollution  have  degraded  some  of  the  groiind  water  bodies,  rendering 
them  unsuitable  for  domestic  use. 

Waste  Water  Reclamation.  Reclaimed  water  is  derived  from  waste 
water  resulting  from  domestic  and  industrial  use.   Reclaimed  water  can  be 
used  for  purposes  such  as  irrigation,  thereby  releasing  water  of  better 
quality  for  domestic  consumption.   About  l8,000  acre-feet  per  year  of 
waste  waters  are  presently  being  reclaimed  for  irrigation,  ground  water 
recharge,  and  decorative  and  recreational  lakes  in  the  study  area.  This 
subject  will  be  discussed  in  greater  detail  in  subsequent  chapters. 

Sea-Water  Conversion.   In  1958,  the  U.  S.  Congress  authorized 
the  Department  of  the  Interior  to  construct  and  operate  an  experimental 
saline  water  conversion  plant  on  Point  Loma  in  the  City  of  San  Diego.  The 
Department  of  Water  Resources  cooperated  in  this  enterprise  and  contributed 
more  than  $800,000,  or  half  the  construction  costs.   This  was  a  1,000,000- 
gallon  per  day  multistage  flash  distillation  plant  that  was  placed  in 
operation  in  November  I961.  The  plant  was  dismantled  and  erected  in  Cuba 
in  196U.  Since  that  time,  a  new  Second  Generation  Plant  was  authorized 
for  construction  to  replace  the  Point  Loma  Plant  in  Chula  Vista,   The 
"Senator  Clair  Engle  Desalting  Plant",  designed  for  a  maximum  1,000,000- 
gallon  per  day  capacity,  is  scheduled  to  begin  operation  in  I967.  Trans- 
mission facilities  were  financed  and  constructed  by  the  Department  of 
Water  Resources.  A  second  installation  to  test  full  scale  plant  modules 
which  are  parts  of  larger  saline  conversion  plants  will  begin  test 
operations  in  1968. 
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Fut\ire  Water  Supply 

The  future  water  supply  for  coastal  San  Diego  County  will  come 
from  the  following  sources:  the  Colorado  River,  Northern  California  water, 
local  surface  water,  local  ground  water,  waste  water  reclamation,  and  sea- 
water  conversion.  Local  and  Colorado  River  water  sources  have  been  devel- 
oped to  near  ultimate  capacity.  The  need  for  supplemental  water  to  meet 
future  increases  in  demand  in  San  Diego  Co\inty  and  elsewhere  in  the  State 
has  brought  about  the  development  of  The  California  Water  Plan  and  autho- 
rization and  construction  of  the  State  Water  Project.  Present  plans  call 
for  the  delivery  of  Northern  California  water  through  the  state  facilities 
to  Perris  reservoir  in  Riverside  County,  and  thence  through  facilities  of 
The  Metropolitan  Water  District  of  Southern  California  and  the  San  Diego 
Covmty  Water  Authority  to  the  study  area  by  1972.  At  present,  the  major 
source  of  supply  to  the  City  of  San  Diego  is  Colorado  River  water  conveyed 
through  the  facilities  of  the  San  Diego  County  Water  Authority's  two  aque- 
ducts. The  City  of  San  Diego  pays  approximately  $50  per  acre-foot  for 
Colorado  River  water,  including  payment  of  taxes  to  The  Metropolitan  Water 
District  of  Southern  California.  In  the  San  Diego  Metropolitan  area, 
consumer  costs  for  water  vary  from  about  $90  'to  about  $150  per  acre-foot. 

A  portion  of  this  future  water  demand  could  be  supplied  at  a 
lower  cost  through  the  use  of  reclaimed  water.  The  remaining  sections 
of  this  report  are  devoted  to  the  discussion  of  waste  water  reclamation 
with  respect  to  quantities  of  reclaimable  wastes;  quality  of  waste  flows; 
and  plans,  including  costs,  for  the  use  of  reclaimed  waste  water  for  lower 
priority  beneficial  uses . 
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CHAPTER  III.   WASTE  WATER  QUANTITIES 

The  total  waste  water  flow  in  coastal  San  Diego  County  in  the 
1965-66  fiscal  year  was  about  86  million  gallons  per  day  (mgd).  Of  this, 
approximately  85  percent  (72  mgd)  was  discharged  to  the  ocean  in  I965-66. 
A  major  contributor  to  this  figure  is  the  San  Diego  metropolitan  subarea, 
which  discharged  in  1965-66  about  70.5  nigd  of  its  waste  waters  to  the  ocean. 

Diiring  1962-63,  waste  water  in  the  study  area  consisted  of  about 
72  gallons  per  capita  per  day,  or  approximately  66  percent  of  the  total 
domestic  and  industrial  water  supply.  Waste  water  contributions  for 
coastal  San  Diego  County  and  the  City  of  San  Diego  are  presented  in 
Figure  5»  These  contributions  were  calculated  by  dividing  the  waste 
water  flow  by  the  population  served  by  sewerage  systems.  Waste  water 
flows  were  taken  from  flow  records  obtained  from  the  various  waste  dis- 
posal agencies.   In  San  Diego  it  is  assumed  that  the  entire  population 
is  served  by  sewerage  systems.  Approximately  90  percent  of  the  population 
in  1962-63  in  the  coastal  coiHity  area  was  served  by  sewerage  systems. 

In  this  report,  waste  discharge  quantities  are  discussed  under 
the  three  subareas:   the  San  Diego  metropolitan  subarea,  the  San  Diego 
County  subarea,  and  the  Camp  Pendleton  subarea.  Waste  water  treatment 
facilities,  except  for  the  Point  Loma  plant,  are  discussed  in  Appendix  C 
and  are  indicated  on  Plates  2A  and  2B.  Historical  discharge  quantities 
of  waste  water  are  tabulated  in  Appendix  D. 

San  Diego  Metropolitan  Subarea 
Disposal  of  liquid  wastes  became  a  function  of  the  City  of 
San  Diego  in  1885  when  the  first  sewers  were  built.  However,  San  Diego's 
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first  sev/age  treatment  facility,   a  ik   mgd  treatment  plant  on  Harbor 
Drive,  was  put  into  operation  in  19^3.  In  19^18-^9,  it  was  enlarged  to 
itO  mgd. 

During  this  period,  sewage  treatment  plants  were  developed  in 
many  surroimding  comraunities  to  handle  increasing  waste  water  flows. 
Because  of  the  continued  explosive  growth  of  the  San  Diego  area,  the 
treatment  plants  became  overloaded.  Contamination  of  San  Diego  Bay  from 
the  many  discharge  outfalls  broiight  a  quarantine  of  a  section  of  the  Bay 
by  the  State  Department  of  Public  Health  in  1955. 

In  1958,  the  city  council  retained  engineering  services  for  the 
design  of  a  sewage  collection,  treatment,  and  disposal  system  for  the  San 
Diego  metropolitan  subarea.  At  this  time,  most  of  the  surrounding  commu- 
nities, which  had  separate  treatment  facilities,  decided  that  joining  a 
Metropolitan  Se-^rerage  System  with  unified  control  would  be  the  most  eco- 
nomical method  of  eliminating  contamination  of  San  Diego  Bay  and  the  shores 
of  the  Pacific  Ocean.  On  completion  of  the  new  system,  most  of  the  major 
dischargers  irere  incorporated  into  the  Metropolitan  Sewerage  System.  The 
other  dischargers  still  in  operation  are  those  from  the  Lakeside  Sewage 
Treatment  Plant,  Brown  Field,  Santee  Sewage  Treatment  Plant  and  Ream 
Field.  These  plants  are  described  in  Appendix  C. 

The  new  San  Diego  Metropolitan  Se^Terage  System,  VThich  incorpo- 
rates most  of  the  independent  dischargers,  now  handles  approximately 
98  percent  of  the  total  flow  produced  in  this  subarea.  The  system  is 
composed  of  a  large  network  of  collector  and  interceptor  sewer  lines 
with  a  single  ocean  outfall  located  on  Point  Loma. 
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The  City  of  San  Diego's  Point  Loma  plant  is  a  primary  treatment 
facility  with  an  ocean  outfall.  The  plant  treats  and  discharges  the  flow 
from  the  Metropolitan  Sewerage  System,  which  serves  an  area  of  UOO  square 
miles .  The  plant  has  a  design  capacity  of  88  mgd  and  in  1965-66  treated 
about  70.5  mgd.  This  plant  consists  of  three  mechanical  bar  screens,  a 
raw  sewage  pumping  station,  two  aerated  grit  removal  tanks,  four  sedimen- 
tation tanks,  two  primary  digesters,  and  two  secondary  digesters.  The 
digested  sludge  is  piomped  to  Mission  Bay  Park  for  landfill,  and  the  plant 
effluent  is  discharged  to  the  Pacific  Ocean. 

Some  of  the  major  interceptor,  or  trunk,  sewers  are  listed  in 
Table  20,  Appendix  D,  along  with  the  flow  in  mgd  and  acre-feet  per  year 
for  each  during  selected  flow  periods .  Annual  reports  by  this  Department 
on  "Quantity,  Quality  and  Use  of  Waste  Water  in  Southern  California"  con- 
tain recent  information  on  waste  water  in  the  study  area.  The  locations 
of  the  trunk  sewers  and  the  sampling  points  are  shown  in  Figure  6.  In 
addition,  this  figure  shows  the  locations  of  the  pumping  and  metering 
stations  for  the  San  Diego  Metropolitan  Sewerage  System. 

The  San  Diego  Metropolitan  Sewerage  System  is  designed  to  meet 
the  needs  to  the  year  2000,  for  an  ultimate  capacity  of  23^  mgd.  Each 
participating  agency  has  reserved  a  portion  of  this  design  capacity  to 
the  year  2000.  A  summary  of  the  apportionments  and  percent  of  total 
capacity  for  each  contributing  agency  are  as  shown  in  Table  h. 

Costs  to  each  participating  agency  for  the  disposal  of  sewage 
through  the  Metropolitan  Sewerage  System  consist  of  a  fixed  charge  for 
the  capital  cost  of  the  system  plus  an  operating  charge  based  on  the 
amount  of  sewage  that  each  agency  discharges  into  the  system.  Capital 
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Figure  6-SAN  DIEGO  METROPOLITAN  SEWERAGE  SYSTEM  AND 
LOCATION  OF  SAMPLING  POINTS 


DEPARTMENT  OF  WATER  RESOURCES  ,  SOUTHERN  DISTRICT  ,  1967 


-23- 


TABLE  k 

APPORTIONMENT  OF  SAN  DIEGO 
METROPOLITAN  SEWERAGE  SYSTEMv^^) 


Agency 


Capacity  service  proportion 


Apportionment 

in 

: 

Percent  of 

million  gallons  ■ 

per 

day: 

design  capacity 

22.2 

9.5 

3.0 

1.3 

10.0 

h,3 

3.0 

1.3 

168.  T 

72. 1 

City  of  Chula  Vista 

City  of  Coronado 

City  of  El  Cajon 

City  of  Imperial  Beach 

City  of  San  Diego 

Spring  Valley  Sanitation 

District  6.0  2.5 

Other  participating 

sigencies  21.1  9.0 

TOTAL  23l;.0  100.0 


costs  for  the  complete  system  will  probably  average  about  $25  per  acre- 
foot  of  sevage  discharged.  The  operating  charge  is  in  the  range  of  $13 
to  $15  per  acre-foot  of  sewage  discharged. 

The  historical  quantities  of  se^rage  discharged  in  the  San  Diego 
metropolitan  subarea  are  listed  in  Table  21,  Appendix,  D.  The  quantity 
of  sewage  discharged  in  the  metropolitan  subarea  increased  from  more  than 
kh  mgd  in  I955-56  to  more  than  72  mgd  in  I965-66.  The  City  of  San  Diego, 
the  principal  contributor  in  this  subarea,  discharged  91  percent  of  the 
total  sewage  flow  in  1955-56  and  the  Point  Loma  Plant  contributed  98  per- 
cent of  the  total  flow  in  1965-66. 

Variations  in  the  quantities  of  sewage  discharged  by  some  of 
the  sewage  treatment  plants  in  the  metropolitan  subarea  dviring  I96I-62 
fiscal  year  are  presented  in  Figures  7  and  8. 
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Figure  7-VARIATION  OF  MONTHLY  DISCHARGES  OF  SEWAGE  FROM  THE 
SAN  DIEGO  METROPOLITAN   SUBAREA  DURING   1961-62 
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Figure  8-VARIATION  OF  MONTHLY  DISCHARGES  OF  SEWAGE  FROM  THE 
SAN  DIEGO  METROPOLITAN  SUBAREA  DURING    1961-62 
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LOOKING  SOUTH  ALONG  POINT  LOMA 

The  pier  used  in  constructing  the  ocean  outfall  from  the  Point  Loma  treatment  plant 
may  be  seen  in  the  upper  right-hand  corner. 


From  the  Historical  Collection  of  Title  Insurance  and  Trust  Company 
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San  Diego  County  Subarea 

The  San  Diego  County  subarea  consists  of  all  of  coastal  San 
Diego  County  except  the  area  contained  in  the  metropolitan  subarea,  the 
military  installations  at  Camp  Pendleton,  and  the  Fallbrook  Naval  Reservation. 
In  the  county  subarea  are  15  waste  water  treatment  agencies,  which  operate 
29  treatment  plants,  consisting  of  2  primary  treatment  facilities  and 
27  secondary  treatment  facilities.  Appendix  C  describes  sewage  plant 
facilities  in  the  San  Diego  subarea. 

The  majority  of  the  .plants  in  the  San  Diego  County  subarea  were 
built  in  the  late  19i+0's  under  the  County  Sanitation  District  Act,  and 
since  that  time  have  been  greatly  expanded.   In  the  late  19^0' s  and  early 
1950's,  the  majority  of  sewage  discharges  were  insignificant,  except  for 
those  from  Oceanside  and  Escondido.   Package  type  treatment  plants  have 
been  built  in  the  area  since  I96O.   The  quantities  listed  in  Table  22, 
Appendix  D,  represent  the  average  daily  flow  for  the  major  discharges 
from  the  I955-56  through  the  I963-6U  fiscal  years.   The  total  daily  flow 
from  the  County  subarea  increased  significantly  from  approximately  2.23 
mgd  in  1955-56  to  approximately  10.1  mgd  in  1965-66. 

Variations  in  the  quantities  of  sewage  discharged  in  the  County 
subarea  during  the  I96I-62  fiscal  year  are  presented  in  Figures  9  3-nd  10. 
Minor  variations  in  discharge  occur  at  Oceanside  and  the  new  Escondido 
Treatment  Plants.  Major  variations  occurred  at  the  Del  Mar,  Callan,  and 
old  Escondido  Treatment  Plants. 

Camp  Pendleton  Subarea 
The  Camp  Pendleton  subarea  consists  of  two  United  States  Naval 
establishments  --  Camp  Pendleton  Marine  Corps  Base  and  Fallbrook  Naval 
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Ammunition  Depot.  Sewage  treatment  facilities  in  this  subarea  consist 
of  twelve  treatment  plants ;  eleven  serve  Camp  Pendleton,  and  one  serves 
the  FajLlbrook  Naval  installation.  Of  the  twelve  treatment  plants,  nine 
provide  secondary  treatment,  one  provides  primary  treatment  with  chlor- 
ination,  and  two  are  waste  water  stabilization  ponds.  The  plants  are 
described  in  Appendix  C. 

The  Camp  Pendleton  subarea  has  a  total  area  of  135 > 775  acres 
and  a  popoilation  of  25,928  (i960  census).  Annual  discharge  quantities 
for  the  11  operating  treatment  plants  serving  Camp  Pendleton  and  the 
period  of  record  on  each  discharge  are  as  follows: 


Plant  No.  1 
Plant  No.  2 
Plant  No.  3 
Plant  No.  8 
Plant  No.  9 
Plant  No.  10 
Plant  No.  11 
Plant  No.  12 
Plant  No.  13 
Plant  No.  Ik 
Plant  No.  15 


901  acre-feet 
7^2  acre-feet 
1+89  acre-feet 
260  acre-feet 
303  acre-feet 
156  acre-feet 
295  acre-feet 
3k9  acre-feet 
3^+5  acre- feet 
2U2  acre-feet 


( 10-year  average) 
(lO-year  average) 
(18-year  average) 
(  8-year  average) 
(  9-year  average) 
(  8-year  average) 
(  9-year  average) 
(  7-year  average) 
(  8-year  average) 
(  2 -year  average) 
(Established  December  I966) 


Average  daily  flows  from  the  1955-56  through  the  1963-61;  fiscal 
years  for  the  Camp  Pendleton  subarea  are  presented  in  Table  23,  Appendix  D. 
In  1959>  Plants  No.  k,   5j  and  6  were  abandoned  and  the  flow  incorporated 
and  discharged  through  Plant  No.  13. 

Variations  in  the  quantities  of  sewage  discharged  in  the  Camp 
Pendleton  subarea  during  the  I96I-62  fiscal  year  are  presented  in  Figures 
11  and  12.  Minor  variations  occur  at  the  Camp  Pendleton  Treatment  Plants, 
and  major  variations  occ\ir  at  the  Fallbrook  Naval  Reservation  Treatment 
Plant . 
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Future  Quantities  of  Waste  Water 
On  the  basis  of  population  estimates  in  Table  1  and  72  gallons 
per  capita  per  day  waste  water  contributions,  estimated  future  waste 
water  flows  are  given  in  Table  5. 

TABLE  5 

ESTIMATED  FUTURE  SEWAGE  FLOWS  PRODUCED 
IN  COASTAL  SAN  DIEGO  COUNTY 

In  acre -feet 


Year 


Metropolitan  :  County  and  Camp  :  Total  for  Coastal 
subarea : Pendleton  subareas;  San  Diego  County 


1970 

82,000 

1980 

108,000 

1990 

12^,000 

2000 

139,000 

18,000 

100,000 

22,000 

130,000 

31,000 

155,000 

37,000 

176,000 
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CHAPTER  IV.   QUALITY  OF  WASTE  WATERS 

Quality  of  vater  supplies  and  quality  of  vaste  water  flows  are 
interdependent.  The  most  significant  factor  affecting  quality  of  waste 
waters  is  the  quality  of  the  water  supplied  to  consumers.  In  turn,  the 
quality  of  a  reclaimable  water  supply  and  the  possible  beneficial  uses 
depend  on  the  quality  of  waste  water  flow. 

Other  factors  also  influence  the  quality  of  waste  i^ater.  This 
chapter  presents  the  results  of  the  investigation  into  the  various  factors 
affecting  quality  of  waste  discharges  in  coastal  San  Diego  Co-unty,  it 
enumerates  the  standards  used  to  evaluate  ^ra-ter  quality  (these  are  given 
in  greater  detail  in  Appendix  E),  and  it  determines  the  suitability  of 
reclaiming  waste  waters  for  possible  beneficial  uses. 

Quality  Criteria 

In  evaluating  the  mineral  quality  of  waste  water  to  test  its 
suitability  for  reclamation,  the  first  consideration  should  be  the  poten- 
tial use,  because  each  use  has  its  o-im  criteria.  Other  factors  to  be 
considered  include  the  relative  quality  and  availability  of  other  sources 
of  water  and,  if  the  reclaimed  water  is  used  for  ground  ■prater  recharge, 
salt  balance. 

Although  direct  use  of  reclaimed  \rater  would  be  limited  to  a 
few  selected  markets,  recharge  of  ground  ira-ter  basins  with  reclaimed  water 
would  bring  about  its  indirect  use  where  ground  water  is  used.  There 
fore,  waste  x/aters  of  only  the  best  mineral  quality  available  should  be 
used  for  recharge  of  ground  water  basins. 
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Mineral  Criteria 

General  mineral  quality  criteria  for  waste  water  for  reclamation 
in  the  San  Diego  coastal  area  are  presented  in  Table  6.  This  table  was 

based  on  quality  criteria  used  for  waste  water  reclamation  in  the 

(13) 
Los  Angeles  metropolitan  area. 

TABLE  6 

GUIDELINES  FOR  MINERAL  QUALITY  OF 
WASTE  WATER  FOR  RECLAMATION  PURPOSES 


Constituent 


Limiting  values,  in  parts  per  million 


Suitable 


Meirginal 


Unsuitable 


Chlorides 
Chlorides  plus 

sulfates 
Boron 
Total  dissolved 

solids 


Less  than  200 


200  to 


500 


Less  than  500    500  to  1,000 
Less  than    1      1  to     2 


More  than   500 

More  than  1,000 
More  than     2 


Less  than  1,000  1,000  to  2,000    More  than  2,000 


Waters  classed  as  suitable  can  usually  be  reclaimed  successfully 
for  prevailing  and  anticipated  beneficial  uses.  Waters  classed  as  marginsil 
may  be  reclaimed  for  many  beneficial  uses  (irrigation  of  salt  tolerant 
crops,  recreation  lakes,  and  certain  industrial  uses)  but  not  for  uses 
with  the  strictest  quality  requirements.  Waters  classed  as  unsuitable 
generally  do  not  meet  the  requirements  for  normal  beneficial  uses .  Should 
any  one  of  the  four  constituents  given  in  Table  6  fall  in  a  less  desirable 
class,  the  water  is  classified  in  the  next  lower  class. 
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Legal  Requirements 

Consideration  must  always  be  given  to  regulations  and  require- 
ments imposed  on  the  reclamation  of  water  frc«n  wastes  by  state  and  local 
authorities,  the  Ceilifornia  State  Department  of  Public  Health,  the  State 
Water  Quality  Control  Board,  the  Department  of  Fish  and  Game  and  the 
San  Diego  Regional  Water  Quality  Control  Board. 

The  California  State  Department  of  Public  Health  has  the  author- 
ity to  abate  contamination  and  has  set  standards  for  the  use  of  waste 
water  by  the  Health  and  Safety  Code,  Sections  5U1O  to  5U13,  which  pro- 
hibits dischtirge  of  sewage  effluent  in  any  manner  that  will  result  in 
contamination  or  nuisance.  Authority  to  issue  requirements  concerning 
pollution  and  nuisance  res\ilting  from  sewage  effluent  discharge  is  vested 
in  the  regional  water  quality  control  boards  by  Water  Code  Section  I3053. 

Factors  Affecting  Mineral  Quality  of  Waste  Waters 

Waste  water  flows  in  the  study  area  generally  consist  of  three 
components:  domestic  wastes,  industrial  wastes,  euid  infiltration  water. 
The  major  factors  that  affect  the  quality  of  a  waste  water  are:  the 
mineral  quality  of  the  water  supply,  the  mineral  pickup  resulting  from 
domestic  and  ind\xstrial  use,  and  the  quantity  and  quality  of  the  infil- 
tration water. 
Mineral  Quality  of  Water  Supplies 

The  most  significant  factor  affecting  the  mineral  quality  of  a 
waste  water  is  the  qusLLity  of  the  original  water  supply.  However,  because 
of  the  addition  of  minerals  through  domestic  euid  industrial  use,  the 
mineral  content  of  a  waste  water  is  invsuriably  higher  than  the  mineral 
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content  of  the  original  supply.  Conventional  waste  treatments  do  not 
appreciably  affect  this  mineral  quality.  Thus,  upgrading  or  downgrading 
the  mineral  quality  of  the  water  supply  will  correspondingly  upgrade  or 
downgrade  the  mineral  quality  of  the  resulting  waste  water. 

V/ater  is  supplied  to  coastal  San  Diego  County  from  the  Colorado 
River  and  local  water  supplies.  Local  water  supplies  consist  of  surface 
water  from  s\arface  reservoirs,  ground  waters,  and  reclaimed  waste  water. 
Since  the  use  of  Colorado  River  water  began  in  19^7>  San  Diego  County  has 
become  increasingly  dependent  on  this  source.  About  90  percent  of  the 
water  used  in  the  County  is  Colorado  River  water.  Thus,  the  quality  of 
the  San  Diego  County  water  supply  and  the  resulting  waste  water  will  be 
influenced  primarily  by  the  mineral  quality  of  Colorado  River  water  and 
importations  from  Northern  California,  with  varying  minor  influences  from 
the  local  supplies. 

The  overall  quality  of  all  water  supplied  to  coastal  San  Diego 
County  lies  on  the  borderline  between  class  1  and  class  2  irrigation  waters. 
Domestic  waters  may  be  classified  as  "very  hard"  in  average  quality.  Total 
dissolved  solids  content  varies  from  less  than  100  pjai  in  well  water  sup- 
plies near  the  Sutherland  Reservoir,  approximately  35  miles  northeast  of 
the  City  of  San  Diego,  to  several  thousand  ppm  in  sea-water  intruded 
ground  waters  near  the  coast. 

Colorado  River  Supply.  Colorado  River  water  may  be  classed 
domestically  as  "very  hard"  and  agriculturally  between  class  1  and  class  2 
irrigation  water.  Mineral  analyses  of  Colorado  River  water  delivered  to 
the  Los  Angeles  metropolitan  area  from  19it-5  through  i960  are  shown  in 
Table  7. 
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TABLE  7 

MINERAL  ANALYSES  OF  COLORADO  RIVER  WATER 

DELIVERED  TO  LOS  ANGELES  METROPOLITAN  AREA 

FRCM  I9U5  THROUGH  I96O 

(Average  for  years  1914-5  through  1960) 


Period 

•   Concentration 

of  mineral  constituents. 

in  paxts  per  million 

Chloride 

;    Sulfate 

:      Total 

:  dissolved  solids 

19I+5-I+6 

92 

3U5 

757 

I9I46-U7 

91 

333 

737 

19U7-i46 

90 

325 

728 

1948-1^9 

85 

31U 

701 

19U9-50 

79 

295 

666 

1950-51 

79 

290 

661 

1951-52 

80 

286 

652 

1952-53 

77 

277 

631 

1953-5!^ 

75 

276 

632 

195»*-55 

81 

292 

669 

1955-56 

98 

3U2 

766 

1956-57 

109 

36k 

815 

1957-58 

100 

323 

738 

1958-59 

72 

269 

617 

1959-60 

7U 

263 

609 

AVERAGE 

85 

306 

692 

Note:  Samples  taken  from  the  F.  E.  Weymouth  Softening  and  Filtration 
Plant  at  La  Verne. 

Average  values  for  these  analyses  are:  Total  dissolved  solids, 
692  ppm;  svilfates,  306  ppm;  and  chlorides,  85  ppm.  Mineral  analyses  of 
Colorado  River  water  samples  taken  from  the  San  Diego  County  aqueducts 
in  1962  are  presented  in  Table  8.  The  average  values  are:  Total  dis- 
solved solids,  767  ppm;  svilfates,  302  ppm;  and  chlorides,  95  ppm. 
Because  the  concentration  of  boron  wsis  not  reported,  the  concentration 
W6IS  assumed  to  be  similar  to  that  reported  for  the  river  water 


-39- 


TABLE  8 

MINERAL  ANALYSES  OF  WATER  SAMPLES  TAKEN  FRW! 

COLORADO  RIVER  AQUEDUCTS,  BARRETT  LAKE, 

EL  CAPITAN  RESERVOIR,  AMD 

SUTHERLAND  RESERVOIR  IN  SAN  DIEGO  COUNTY  DURING  I962 


Constituents* 

:     Colorado 

:       River 

:  Aqueducts** 

Barrett  Lake: 

El  Capitan 
Reservoir 

\  Sutherland 
Reservoir 

PH 

8.1 

8.1+ 

8.0 

8.8 

Electrical 

conductance 

1,1U9 

980 

631+ 

518 

CsLLcium 

81+ 

1+0 

1+6 

30 

Magnesium 

32 

36 

22 

18 

Sodium 

105 

109 

50 

1+6 

Potassium 

5 

9 

6 

12 

Carbonate 

0 

1+ 

0 

11 

Bicarbonate 

11+3 

291 

186 

138 

Sulfate 

302 

68 

87 

52 

Chloride 

95 

118 

5h 

50 

Nitrate 

2.1+ 

0.6 

1 

0.3 

Fluoride 

o.»+ 

0.4 

0.2 

0.2 

Silica 

13 

7 

23 

6 

ToteJ.  dissolved 

solids 

767 

578 

386 

303 

Tot6il  hardness 

as  CaCO^ 
Percent  sodium 

3i+0 

21+1+ 

207 

11+6 

i+0 

50 

31^ 

1+0 

*A11  chemical  constituents  sire  in  ppm  except  pH,  electrical  conductance, 
and  percent  sodium.  Electrical  conducteince  is  in  micrcxnhos  per  cm. 
at  25°  C. 
**Analyses  for  samples  collected  at  west  portal  of  Ssin  Jacinto  Tunnel. 

delivered  to  the  Los  Angeles  strea.  These  analyses  indicate  svilfate  and 

total  dissolved  solids  contents  greater  than  the  United  States  Public 

HeJilth  Service  Drinking  Water  Standards  recommended  concentrations  of 

250  ppm  and  500  ppm,  respectively. 


Ground  Water  Supplies.  The  San  Diego  County  ground  water  sup- 
plies come  from  a  number  of  wells  and  springs  which  deliver  water  from 
underground  basins.  Frtai  these,  17  wells  were  selected  as  yielding  water 
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representative  in  quEuLity  of  the  overall  ground  water  supply  in  the  study 

area.  Of  the  17  wells,  7  are  in  the  metropolitan  subarea  and  10  are  in  the 

county  subarea.  Well  locations  are  shown  on  Plate  1.  The  ground  water 

supply  may  be  classed  as  "very  hard"  for  domestic  use  and  from  class  2  to 

class  3  irrigation  water  for  agricultural  use.  In  general,  the  ground 

waters  in  the  study  area  are  poorly  suited  for  domestic  consumption. 

San  Diego  Metropolitan  Subarea.  Mineral  analyses  of 
samples  obtained  from  the  wells  in  the  San  Diego  metropolitan  sub- 
area  during  1962  are  presented  in  Table  9.  The  total  dissolved 
solids  content  varied  from  85O  to  1,932  ppn,  electrical  conductance 
ranged  from  1,560  to  3>150  micromhos  per  centimeter,  and  chloride 
content  varied  frcrni  287  to  667  ppm.  Based  on  the  above  results, 
the  well  waters  in  this  subsirea  can  be  designated  as  class  2  irri- 
gation water  except  for  well  number  1,  near  El  Cajon,  and  well 
niimber  5j  on  the  lower  Sweetwater  River.  Because  of  high  chloride 
content  in  these  two  areas,  the  waters  are  designated  as  class  3 
irrigation  water. 


Seui  Diego  County  Subsirea.  Mineral  analyses  of  samples 
frcMn  representative  wells  in  the  San  Diego  County  subarea  during 
1962  are  presented  in  Table  10.  For  these  samples,  the  total  dis- 
solved solids  content  ranged  from  35^  to  1,650  ppm,  electriceil 
conductance  from  680  to  2,350  micromhos  per  centimeter,  and  chloride 
content  from  66   to  533  ppm.  Most  well  waters  in  this  subarea  can 
be  designated  as  class  2  irrigation  water. 


Local  S\3irface  Supplies.  Local  surface  water  supplies  may  be 
classed  dcanestically  as  "moderately  hard"  and  agriculturally  as  class  1 
irrigation  water.  During  I962,  samples  were  obtained  frcan  several 
San  Diego  surface  water  supplies,  including  Beirrett  Lake,  El  Capitan 
Reservoir,  and  Sutherland  Reservoir.  These  three  reservoirs,  owned  by  the 
City  of  San  Diego,  were  chosen  as  representative  surface  water  supplies. 
The  locations  of  these  reservoirs  are  shown  on  Plate  1.  Other  reservoirs, 
such  as  Lake  Hodges,  San  Vicente  Reservoir,  and  Sweetwater  Reservoir,  are 
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supplemented  with  Colorado  River  water  and  thus  axe   very  similar  in 
quality  to  the  Colorado  River  supply. 

The  mineral  analyses  of  the  samples  taken  from  the  representa- 
tive reservoirs  were  averaged,  and  the  results  are  presented  in  Table  8. 
The  total  dissolved  solids  varied  from  303  to  578  ppm,  sulfates  frcan  52 
to  87  ppm,  and  the  chloride  content  frcm  50  to  II8  ppm.  The  results  of 
the  analyses  indicate  a  water  supply  of  satisfaxjtory  quality.  The  over- 
all quality  is  somewhat  better  thaua  that  of  the  Colorado  River  supply. 

Fatvtre  Supplies.  On  completion  of  the  California  Aqueduct  in 
1972  the  water  supply  for  coastal  San  Diego  County  will  include  water 
from  local  sources,  trom  the  Colorado  River,  from  waste  water  reclamation, 
from  sea-water  conversion,  and  fran  Northern  Ceilifornia.  The  maximum 
limits  of  minersil  quality  of  water  from  the  State  Water  Project  are  pre- 
sented in  Table  11.  This  water  should  have  a  total  dissolved  solids 
content  of  220  ppm  and  chloride  content  of  55  Ppm.  By  the  time  the  water 
is  delivered  in  Southern  California,  it  may  be  classed  for  domestic  use 
8US  "moderately  hard"  £ind  for  eigricultural  use  as  cla^s  1  irrigation  water. 
The  overall  quality  of  the  future  coeustal  San  Diego  County  water  supply 
will  be  upgraded  by  the  addition  of  Northern  California  water  to  existing 
sources. 

Other  possibilities  of  upgrading  the  quality  of  the  water  in 
the  study  area  include  the  development  and  operation  of  sea-water  con- 
version projects  and  deminersQization  of  brackish  waters.  As  water 
supply  quality,  and,  therefore,  waste  water  quality,  reach  a  higher 
level,  water  reclamation  possibilities  will  improve  proportionately. 
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TABLE  11 

MAXIMUM  LIMITS  OF  MINERAL  QUALITY  FROM 
THE  STATE  WATER  PROJECT 


Constituent 


Average  for: 
any  10-year  ;Maximum 
period   


Total  dissolved  solids 

ppm 

M*0 

220 

— 

Total  hardness 

ppm 

180 

no 

— 

Chlorides 

ppm 

110 

55 

— 

Sulfates 

ppn 

110 

20 

— 

Boron 

pun 

0.6 

— 

— 

Sodivm  i)ercent8ige 

percent 

50 

ko 

— 

Fluoride 

ppm 

— 

— 

1.5 

Lead 

ppn 

-- 

>- 

0.1 

Selenium 

ppn 

— 

— 

0.05 

Hexavalent  Chromium 

Pim 

— 

— 

0.05 

Arsenic 

Plan 

— 

— 

0.05 

Iron  and  manganese  together 

ppm 

— 

~ 

0.3 

Magnesium 

ppm 

— 

— 

125 

Copper 

ppn 

— 

— 

3.0 

Zinc 

ppm 

— 

— 

15 

Phenol 

ppm 

"— 

~  — 

0.001 

Domestic  and  Industrial  Use 

Domestic  and  industrial  water  use  can  result  in  extensive  dete- 
rioration of  the  mineral  quality  of  water.  As  previously  discussed,  the 
mineral  content  of  the  waste  water  dei>ends  on  both  the  mineral  content 
of  the  water  supply  smd  the  particular  «se  of  the  water. 

The  increase  in  mineralization  resxilting  from  domestic  use  was 
studied  by  the  University  of  California  at  Los  Angeles  in  preparing  a 
report  on  waste  water  reclamation  and  utilization  for  the  California  State 
Water  Quality  Control  Board.  The  results  are  presented  in  Table  12. 

Chlorides  are  also  introduced  into  waste  water  through  the  use 
of  ion  exchange  water  softeners.  The  results  of  a  study  on  the  "Effects 
of  Water  Softener  Regeneration  Waustes"    made  in  1952  are  presented  in 
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TABLE  12 

NORMAL  RANGE  OF  MINERAL  PICKUP  IN 
WATER  USED  FOR  DOMESTIC  PURPOSES* 


Normal  range,  in  parts  per  million 
(except  as  noted) 


Mineral  constituent 


TotSLL  dissolved  solids 

Boron 

Percent  sodium 

Sodium 

Potass  i\an 

Magnesium 

Calcium 

Total  nitrogen 

Phosphate 

Sulfate 

Chloride 

Total  alkalinity 


100 

-  300 

0.1 

O.k 

5 

15** 

ko 

-   70 

7 

-   15 

15 

-  ko 

15 

-     ko 

20 

-  ko 

20 

-     ko 

15 

-      30 

20 

-   50 

100 

-  150 

♦Adapted  from  State  Water  Pollution  Control  Board  Publication  No.  9, 


Chart  1-8,  page  25 
**In  percent. 


Table  13.  The  resiilts  of  this  study  indicate  a  possible  chloride  increeise 
ranging  from  221  to  428  ppm,  depending  on  the  type  of  ion  exchanger  \ised. 

Although  the  nximber  of  large  water  using  industries  in  the  study 
area  is  not  very  great,  the  wastes  produced  by  these  industries  can  exert 
a  major  influence  on  the  mineral  quality  of  resulting  sewage  flows.  Cer- 
tain types  of  industries,  such  as  chemical,  mining,  and  aircraft,  produce 
weistes  that  are  highly  mineralized  and  cause  gross  deterioration  of  waste 
water  quality. 

Mineral  Pickup  Estimation 

A  method  for  estimating  dissolved  solids  and  chloride  ion  pick- 
up in  waste  waters  based  on  water  quality  of  the  supply  is  presented  in 
Figure  13.  The  plots  are  based  on  data  collected  in  1958  concerning  the 
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TABLE  13 


ESTIMATED  INCREASE  OF  SODIUM  CHLORIDE 
DOMESTIC  SEWAGE  FROM  WATER  SOFTENERS 


Assvunption 


Type  of  ion  exchanger  used 

I     ':  2     i     3     i    5 

Synthetic  :  Synthetic  :High  capa-  :High  capa- 

zeolite  gel; zeolite  gel; city  resin  icjty  resin 


1.  All  wastes  go  to  private 

sewage  system 

2.  Complete  dilution  in 

annual  sewage  flow 

3.  Water  supply  hardness 

that  of  Metropolitan 
Water  District's  raw 


water  (grains/gal.) 

17.2 

17.2 

17.2 

17.2 

k.     Dcmestic  sewage 
(gal /cap. /day) 

50» 

50* 

50* 

50» 

5.  Average  capacity  of  the 
exchsmge  meditmi 
( grains /cu. ft.) 

Ik 

,000 

14,000 

27,000 

27,000 

6.  Average  quantity  of 

salt  for  regeneration 
(ibs./cu.  ft. /exchanger/ 
regeneration) 

8 

8 

12 

12 

7.  Water  softened 

(gal. /cap. /day) 

30 

20 

30 

20 

Salt  increase  as  NaCl 
in  sewage  (ppm) 

705 

U69 

550 

36k 

Salt  increase  as  CI,  (ppm) 

1^28 

285 

33^^ 

??^ 

Salt  increase  as  Na,  (ppm) 

277 

181+ 

216 

1U3 

♦Assumed  for  worst  conditions  -  sewage  flow  generally  varies  from  50  to  70 
gal. /cap. /day  in  San  Diego  County. 
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mineral  quality  of  water  supplied  ajid  resulting  waste  waters  for  20  cities 
in  Southern  California  and  for  eight  tr\ink  sewers  within  the  San  Diego 
Metropolitsm  Sewerage  System  ' .  The  actual  rajiges  of  the  estimated  solids 
and  chloride  ion  pickup  were  calcxilated  by  the  least  squares  method  of 
determining  the  line  of  best  fit.  The  dotted  lines  represent  the  expected 
range  of  pickup  at  a  68  percent  confidence  level.  The  probable  dissolved 
solids  and  chloride  ion  pickup  can  be  estimated  frcan  the  amount  present  in 
the  original  water  supply.  These  empirical  cvirves  should  not  be  used  for 
any  areas  other  than  Southern  California,  as  ajiy  proportions  of  domestic, 
industrial,  or  agricultural  weistes  other  thsui  those  found  in  this  study 
could  change  the  curves  considerably. 

Infiltration  Water 

Infiltration  water  is  the  water  that  enters  sewers  from  the  sub- 
svirface  through  poor  Joints,  craxiked  pipes,  and  manhole  walls,  and  from 
the  siirface  through  perforated  majohole  covers.  The  amoxint  of  infiltration 
depends  on  the  quality  of  construction  of  the  sewer  system,  the  height  of 
the  ground  water  table,  and  the  character  of  the  soil.  The  quality  of  the 
infiltrating  water  will  depend  on  its  origin  —  surface  or  subsurface.  In 
general,  surfax:e  infiltration  waters  are  of  good  quality,  but  subsurface 
infiltration  waters  may  vary  greatly  in  quality.  Subsurface  infiltration 
has  a  pronounced  effect  in  coastal  areas  where  the  infiltrating  waters  may 
be  highly  saline,  thus  producing  gross  deterioration  of  the  waste  water. 

Other  Fetctors 

Use  of  such  products  as  plastics,  fibers,  medicinal  chemicals, 
dyes,  and  synthetic  detergents  has  increased  considerably  during  the  past 
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two  decades.  Some  of  these  organic  products  find  their  way  into  waste 
waters  through  domestic  ajid  industrial  use.  In  most  instances,  these 
organic  products  can  be  removed  by  conventional  sewage  treatment  processes, 
A   notable  exception  is  phosphates  contained  in  synthetic  detergents . 
Another  study  by  the  Department  of  Water  Resources,  vinder  contract  with 
the  State  Water  Quality  Control  Board,  to  evaluate  the  persistence  and 
dispersion  of  synthetic  detergents  in  the  ground  water  along  the  Santa 
Ana  River  in  the  Riverside-Colton  area,  has  been  completed;  and  the  final 
report  was  published  September  I96U.  Synthetic  detergents  that  can  be 
broken  down  in  normal  sewage  treatment  are  now  on  the  market  and  have 
replaced  the  nondegradable  detergents. 

Quality  of  Waste  Water  and 
Suitability  for  Reclamation 

Discharges  from  waste  water  treatment  plants  in  the  study  area 
may  be  classified  as  being  "very  hard"  for  domestic  use  and  ranging  from 
class  2  to  class  3  for  irrigation.  Several  exceptions  to  this  general 
classification  are:  the  effluent  from  the  Camp  Pendleton  subarea,  which 
varies  in  hardness  from  "moderately  hard"  to  "very  hard" ;  the  effluent 
from  the  Alpine  Treatment  Plant,  which  is  "moderately  hard";  and  the 
effluent  from  the  Julian  plant,  which  is  "moderately  hard"  and  is  class  1 
for  irrigation.  Waste  water  quantity  and  quality  in  the  study  area  are 
depicted  in  Figures  ik   and  15  and  on  Plates  3A  and  3B. 

The  suitability  of  a  waste  water  to  be  reclaimed  and  used 
beneficially  depends  on  many  factors,  the  most  significant  of  which  is 
mineral  quality.  Especially  important  in  determining  suitability  for 
reclamation  is  content  of  chloride,  boron,  sulfate,  and  total  dissolved 
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solids.  Based  on  these  criteria,  a  waste  water  is  classified  as  suitable, 
marginal,  or  unsuitable  according  to  limits  shown  in  Table  6. 

The  quality  of  plaint  discharges  and  their  classification 
according  to  suitability  for  reclamation  are  discussed  in  the  following 
section  under  appropriate  subareas . 

San  Diego  Metropolitan  Subarea 

Mineral  analyses  of  samples  from  plant  effluents  in  the  metro- 
politan subarea  are  presented  in  Table  2U  of  Appendix  D.  Those  most 
significant  in  determining  suitability  for  reclamation  are  summarized  in 
Table  lU.  One  discharge  is  rated  suitable  --  the  one  at  the  Coronado  "B" 
Street  outfall.  Nine  discharges  are  classed  as  marginal  for  original 
reclamation  purposes  and  four  ajre  classed  as  unsuitable.  These  are  from 
Gillespie  Field,  Imperial  Beach,  Palm  City,  and  San  Diego  Harbor  Drive 
Treatment  Plants . 

Mineral  analyses  of  samples  from  some  of  the  trvink  sewers  that 
make  up  the  San  Diego  Metropolitan  Sewerage  System  are  presented  in 
Table  25,  Appendix  D. 

The  San  Diego  Metropolitan  Sewerage  System  includes  a  number 
of  trunk  sewers  which  carry  waste  waters  that  are  marginal  for  reclama- 
tion purposes.  These  trunk  sewers  are  listed  in  Table  15,  together  with 
mineral  concentrations  ajid  appropriate  classifications. 

On  the  basis  of  the  data  shown  in  Tables  ik   and  15  and  the 
information  on  quantity  of  waste  waters  presented  in  Appendix  D,  the 
approximate  quantities  of  waste  water  in  each  classification  are:  O.U  mgd, 
suitable;  Uo.8  mgd,  marginal)  and  l8.6  mgd,  unsuitable.  Of  the  marginal 
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TABLE  Ih 

MINERAL  QUALITY  OF  WASTE  WATER  FROM  SEWAGE 
PLANTS  IN  SAN  DIEGO  METROPOLITAN  SUBAREA 


Plant 


Mineral  quality  concentrations, 
in  parts  per  million 


TDS 


CI  ;ci  +  soi^; 


B 


I  Suitability 
"of  mineral 
quality 


I Irrigation 
classi- 
fication 


Chula  Vista 
("G"  Street 
plant ) 

1,200 

197 

506 

1.0 

Marginal 

2 

("J"  Street 
plant) 

1,610 

283 

391 

1.1 

Marginal 

2 

Coronado 
("B"  Street 
outfall) 

785 

9^ 

U17 

0.0 

Suitable 

2 

("K"  Street 
outfall) 

1,365 

395 

721 

0.2 

Marginal 

3 

El  Cajon 

1,690 

381 

689 

1.0 

Marginal 

3 

Gillespie  Field 

1,00U 

238 

412 

3.5 

Unsuitable 

3 

Imperial  Beach 

11,028 

5,75^ 

6,685 

1.6 

Unsuitable 

3 

Lakeside 

1,^36 

327 

779 

0.9 

Marginal 

2 

Palm  City 

J+,232 

2,184 

2,580 

1.2 

Unsuitable 

3 

Ream  Field 

1,252 

325 

525 

0.6 

Marginal 

2 

San  Diego 

(Harhor  Drive) 

1,950 

^3h 

823 

1.3 

Unsuitable* 

3 

Santee 

1,125 

220 

518 

0.9 

Marginal 

2 

San  Ysidro 

1,266 

280 

685 

0.7 

Marginal 

2 

Spring  Valley 

1,850 

459 

879 

1.3 

Marginal 

3 

*A  portion  of  the  flow  from  the  Harbor  Drive  plant  was  considered  marginal 
based  on  analyses  of  samples  from  trunk  sewers. 


-3k- 


TABLE  15 

MINERAL  QUALITY  OF  WASTE  WATER  FROM 
TRUNK  SEWERS  IN  SAW  DIEGO  METROPOLITAN  SUBAREA 


Plant 

Mineral 
in 

quality  concentrations 
parts  per  million 

Irrigation 
classi- 

TDS 

;       Cl 

Cl  +  SOi^i 

B 

fication 

Balboa 

1,026 

Ikk 

506 

0.8 

2 

Cabrillo 

1,06k 

li+5 

i^93 

0.8 

2 

East  San  Diego 

1,300 

202 

575 

0.8 

2 

Encanto 

1,696 

U20 

795 

0.8 

3 

La  Jolla 

1,892 

U59 

dk3 

0.6 

3 

Linda  Vista 

1,060 

160 

U97 

1.2 

2 

Mission  Valley- 

1,180 

232 

568 

0.9 

2 

Murray  Canyon 

1,172 

150 

1+20 

0.6 

2 

National  City 

1,056 

191+ 

330 

0.6 

2 

Rose  Canyon 

1,121+ 

229 

608 

1.0 

2 

waste  water,  approximately  31.2  mgd  is  flow  handled  by  the  San  Diego  triink 
sewers.  Thus,  even  \d.th  the  generally  poor  quality  of  water  supply  now 
available,  about  1+1.2  mgd  of  sewage  in  the  San  Diego  metropolitan  subarea 
can  be  reclaimed.  The  deliveries  of  high  quality  Northern  California  water 
expected  in  1972  should  increase  the  percentage  of  waste  water  which  can  be 
reclaimed,  as  well  as  move  a  greater  proportion  of  it  into  the  "suitable" 
category.  Under  the  present  operation  of  the  San  Diego  Metropolitan 
Sewerage  System,  about  1+0  mgd  of  reclaimable  sewage  in  the  metropolitan 
subarea  is  discharged  to  the  ocean.  This  amounts  to  "jk   percent  of  the 
total  flow  discharged  to  the  ocean. 
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POINT  LOMA  LABORATORY 

Waste  water  from  the  City  of  San  Diego's  treatment  plants  undergoes  careful 
analysis  in  this  laboratory. 
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San  Diego  County  Subarea 

MinereU.  euialyses  of  samples  from  plant  effluents  in  the 
county  subarea  are  presented  in  Table  26,  Appendix  D.  Table  l6 
shows  the  classification  according  to  suitability  for  reclamation. 
These  data  show  that  approximately  O.06  mgd  are  suitable,  about  8.2 
mgd  are  marginal,  and  approximately  0.7  nigd  are  xinsuitable  for  reclama- 
tion. Of  an  available  9«0  mgd,  about  8.3  mgd  of  sewsige  in  the  county 
subarea  can  presently  be  used  for  waste  water  reclamation;  and,  as 
with  the  San  Diego  metropolitan  subarea,  the  proportion  can  be 
expected  to  increase  with  the  delivery  of  Northern  Calif ornia  water. 

Camp  Pendleton  Subsirea 

Mineral  analyses  of  samples  from  plant  effluents  in  the 
Camp  Pendleton  subarea  are  presented  in  Table  27,  Appendix  D.  Table  17 
summarizes  the  classification  according  to  suitability  for  reclamation. 
All  of  these  waste  waters,  3  mgd,  are  usable  for  reclamation. 
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TABLE  16 

MIMERAL  QUALITY  OF  WASTE  WATER  FRCM  SEWAGE 
PLANTS   IN  SAN  DIEGO  COUNTY  SUBAREA 


Plant 

:     Minereil 
in 

quality  concentrations , 
parts  per  million 

"Suitability 
of  mineral 
quality 

Irrigation 
classi- 
fication 

TDS      * 

CI 

;ci  +  sOj^; 

B 

Alpine 

81I1 

171 

303 

0.8 

Suitable 

2 

Callan 

1,008 

196 

558 

0.3 

Marginal 

2 

Cardiff 

1,365 

272 

6il+ 

0.9 

Marginal 

2 

Carlsbad 

2,080 

789 

1,068 

0.5 

Unsuitable 

3 

Del  Mar 

1,390 

3^0 

720 

0.9 

Marginal 

2 

Encinatas 

1,550 

288 

635 

1.3 

Marginal 

2 

Escondido 
(old  plaint) 

l,»+50 

326 

61+6 

0.7 

Marginal 

2 

(new  plant) 

1,292 

281+ 

607 

0.9 

Marginal 

2 

Fallbrook 

1,020 

182 

526 

0.7 

Marginal 

2 

Julian 

328 

50 

98 

0.3 

Suitable 

1 

Oceanside 

1,728 

470 

792 

0.8 

Marginal 

3 

Pomerado 

l,25i+ 

308 

6U9 

0.8 

Marginal 

2 

Ramona 

1,198 

298 

516 

0.8 

Marginal 

2 

Rancho  Del  Campo 

758 

127 

208 

0.5 

Suitable 

2 

Rancho  Santa  Fe 

l,i+68 

332 

662 

0.1+ 

Marginal 

2 

San  Marcos 

1,265 

256 

561+ 

0.1 

Marginal 

2 

Solana  Beach 

2,070 

725 

1,071+ 

0.6 

Unsuitable 

3 

Sorrento 

7,970      2,613 

U,936 

1.1 

Unsuitable 

3 

Viejas  Honor  Camp       7U6 

138 

193 

0.2 

Suitable 

2 

Vista 

1,320 

286 

1+99 

0.1 

Msirginal 

2 
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TABLE  17 


MINERAL  QUALITY  OF  WASTE  WATER  FROM 
SEWAGE  PLANTS  IN  CAMP  PENDLETON  SUBAREA 


•n 

Lant 

Mineral 
in 

quality 
parts  p( 

concent rat 
^r  million 

ions, 

Suitability 
of  mineral 

Irrigation 
classi- 

r. 

• 

• 

TDS 

* 
• 

CI 

CI  +  sci^; 

B 

quality 

fication 

Camp  Pendleton 

Plant 

No. 

1 

950 

211 

3U5 

0.6 

Marginal 

2 

Plant 

No. 

2 

7U6 

196 

307 

0.3 

Suitable 

2 

Plant 

No. 

3 

982 

308 

U32 

0.6 

Marginal 

2 

Plant 

No. 

8 

9U0 

218 

338 

0.5 

Marginal 

3 

Plant 

No. 

9 

1,305 

322 

388 

0.5 

Marginal 

2 

Plant 

No. 

10 

880 

180 

278 

0.6 

Suitable 

2 

Plant 

No. 

11 

1,015 

2U6 

336 

o.U 

Marginal 

2 

Plant 

No. 

12 

615 

160 

252 

0.3 

Suitable 

2 

Plant 

No. 

13 

1,092 

275 

1+21 

0,6 

Marginal 

2 

Pallbrook  Naval 

Reservation 

1,070 

~  ~ 

"•■ 

"  ~ 

"" 

w» 
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CHAPTER  V.  WASTE  WATER  RECLAMATION  PROJECTS 

Reclaimed  water  from  domestic  and  industrial  wastes  has  long 
been  used   for  agricultural  irrigation  in  the  arid  and  semiarid  regions 
of  the  Southwest.  Reclaimed  water  is  also  used  to  create  artificial 
lakes  and  streams  for  recreation,  to  provide  fish  and  wildlife  enhance- 
ment, to  replenish  ground  water  basins,  to  operate  sanitary  systems  and 
to  provide  cooling  water  for  industrial  purposes. 

Waste  water  reclamation  may  be  planned,  incidental,  or  invol- 
untary. Planned  reclamation  is  recovery  of  water  primarily  for  bene- 
ficial uses.  Incidental  reclamation  is  the  reuse  of  waste  effluent 
discharged  from  plants  that  are  operated  primarily  for  sanitary  disposal. 
Involiintary  reclamation  takes  place  when  the  waste  water  mingles  with 
water  frcan  other  supply  sources,  such  as  in  lakes,  streams,  or  ground 
water . 

For  the  purposes  of  this  study,  planned  reclamation  is  divided 
into  two  classes.  In  class  A  planned  reclamation,  the  facility  is 
built  specifically  for  waste  water  reclamation,  is  located  apart  from 
the  sewage  treatment  or  disposal  plant,  and  operates  separately  from  it. 
In  class  B  planned  reclamation,  the  facility  is  operated  in  conjunction 
with  waste  water  treatment  or  disposal. 

Few  planned  reclamation  systems  are  in  operation  in  the  coun- 
try, although  numerous  examples  of  incidental  and  involuntary  reclamation 
may  be  found.  A  good  example  of  class  A  planned  reclamation  is  the  Los 
Angeles  County  Sanitation  District's  Whittier  Narrows  Reclamation  Plant 
near  Whittier,  where  water  is  reclaimed  for  ground  water  recharge.  Here, 
ik  mgd  of  domestic  waste  from  a  triink  sewerline  is  treated  and  spread  for 
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gro\md  water  replenishment.  Operation  of  the  plant  has  been  very  suc- 
cessful, and  plans  are  being  made  to  expand  the  plsint  to  12^  mgd. 

In  coastal  San  Diego  County,  all  three  types  of  waste  water 
reclamation  are  practiced.  Planned  reclamation  is  practiced  at  Santee, 
Lavjrence  Welk's  Country  Club  Village,  Encinitas,  Oceanside,  Camp 
Pendleton,  Rancho  Bernardo,  and  other  areas.  Incidental  reclamation  is 
used  at  Fallbrook,  Julian,  Callan,  Escondido,  and  Plamona.  Involimtary 
reclamation  occurs  at  Alpine,  Lakeside,  Poway  (Pomerado),  and  San  Marcos. 

Feasibility  of  Waste  Water  Reclamation 
Before  the  reclamation  of  waste  vfater  is  considered,  an  ade- 
quate source  of  usable  water  must  be  available,  a  sufficient  demand  for 
reclaimed  water  must  exist,  the  project  must  be  economically  feasible, 
and  the  agency  financing  the  project  must  be  sure  it  has  legal  protection 
for  its  investment. 

The  questions  of  available  quantity  and  quality  of  waste  waters 
were  discussed  in  the  two  preceding  chapters.  This  chapter  will  explore 
the  other  questions  and  will  also  describe  the  present,  proposed  and 
potential  waste  water  reclamation  projects  in  the  study  area. 

Costs  of  Waste  Water  Reclamation 

The  costs  of  reclaiming  water  from  a  class  B  plant  should  be 
much  less  than  from  a  class  A  plant  because  the  class  B  plant  is  being 
used  for  both  sanitary  disposal  and  reclamation.  Since  the  costs  of 
sanitary  disposal  must  be  incurred  by  a  coramimity  whether  or  not  it 
engages  in  water  reclamation,  the  principal  cost  of  reclamation  will  be 
those  costs  for  treatment  beyond  the  conventional  sanitary  disposal 
requirements . 
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The  costs  used  here  for  reclaiming  water  axe  those  for  class  A 
plants,  as  sire  proposed  for  the  metropolitan  subarea.  As  was  pointed  out 
eaxlier,  each  agency  using  the  Metropolitan  Sewerage  System  pays  an  opera- 
ting cost  based  on  the  amount  of  sewage  it  discharges  to  the  system  (gener- 
ally about  $lU  per  acre  foot).  In  computing  their  costs  for  reclaiming 
water,  these  agencies  can  deduct  this  charge  from  their  cost  for  each 
acre-foot  reclaimed.  It  is  recognized  that  operation  and  maintenance  of 
the  system  will  be  affected  by  reduction  of  influent  flows. 

Costs  of  reclamation  vary,  depending  on  the  quantity  of  waste 
water  needed,  type  of  treatment,  operation,  storage,  transmission,  and 
water  use. 

At  present,  the  activated  sludge-type  treatment  is  favored  for 
waste  water  reclamation.  Figure  l6,  based  on  past  studies  *"  '   '  ^'20;  > 
gives  the  costs  per  acre-foot  for  constructing  and  operating  activated 
sludge-type  plants.   (The  annual  construction  costs  component  was  based 
on  a  capital  recovery  factor  of  the  capital  costs  at  5  percent  interest 
euid  an  expected  average  life  of  25  years  for  structures  and  mechanical 
equipment.)  Preliminary  treatment  and  most  of  the  sludge  handling  are 
not  required  for  class  A  plants  and  are  not  included  in  these  cost 
estimates.  The  sludge  may  be  disposed  of  in  the  waste  water  line  from 
which  the  water  is  reclaimed  or  by  incineration.  Sufficient  residual 
flow  can  easily  be  maintained  to  carry  the  sludge  to  the  treatment  plant 
concerned.  Additional  cost  of  sludge  disposal  should  be  considered. 

Water  use  determines  the  treatment,  storage,  and  size  of  treat- 
ment plant  required.  For  an  irrigation  system  in  coastal  San  Diego  County, 


♦Numbers  in  parentheses  indicate  references  listed  in  Appendix  A. 
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the  treatment  plant  would  need  to  be  designed  for  flows  of  165  percent 
of  average  daily  flow.  The  design  capacity  of  plants  using  the  effluent 
for  irrigation  was  based  on  165  percent  of  average  daily  flow,  using  the 
July  demand  in  Table  18  sis  the  maximum  expected.  Storage  of  the  waste 
water  before  transmission  is  necessary  for  fluctuations  of  demeind  and 
unexpected  shutdowns.  For  irrigating  parks  and  golf  courses,  the  water 
is  applied  when  the  park  or  golf  course  is  not  in  use.  A  one-day  supply 
for  maximum  demand  should  be  sufficient  for  storage. 

Quantities  of  water  needed  for  golf  coxirses,  parks,  and  freeway 

landscaping  in  coastal  San  Diego  Co\inty  are  2  to  3  acre-feet  per  acre  per 

(9) 
year.  Monthly  requirements,  as  obtained  from  Bulletin  No.  61   >  vary  as 

shown  in  Table  18. 

TABLE  18 

MONTHLY  DEMAND  FOR  RECLAIMED  WASTE  WATER  FOR 
IRRIGATED  AGRICULTURE  IN 
SAN  DIEGO  METROPOLITAN  SUBAREA* 


Month 


Monthly  demand  in  percent  of 
total  annual  demand 


January  2 . 7 

February  2.2 

March  3.8 

April  6 . 5 

May  10.9 

June  12.8 

July  13.7 

August  13.6 

September  12.5 

October  9.5 

November  7.2 

December  U.6 

TOTAL  100.0 


♦Adapted  frcan  Department  of  Water  Resoxirces  Bulletin  No.  61, 
"Investigation  of  Alternative  Aqueduct  Routes  to  San  Diego 
Covmty",  page  65.(9) 
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The  cost  of  storing  and  transmitting  waste  water  includes  cost 
of  storage  facilities,  transmission  pumps  and  structure,  transmission  pipe, 
and  other  land  or  equipment  needed  to  transport  the  water  to  the  irriga- 
tion site.  Costs  of  storage  and  transmission  depend  on  volume  of  storage, 
size  of  mains,  distance,  and  difference  in  elevation  between  storage  and 
point  of  distribution. 

The  nutrient  value  of  waste  water  is  very  important  when  this 
water  is  used  for  irrigation.  Although  nutrients  contribute  to  the  fer- 
tilizer value  of  waste  water,  they  may  or  may  not  lower  the  overall  cost 
to  the  individual  user  when  used  for  recreation  lakes,  because  of  diffi- 
culties encountered  in  the  control  of  algae  produced  by  excess  nutrients. 
Costs  of  nutrient  removal  and  the  nutrient  value  of  waste  water  were  not 
considered  in  calculating  the  costs  of  reclaimed  water. 

Legal  Requirements 

With  the  qualifications  pointed  out  in  Chapter  IV,  the  necessary 
relationships  for  the  use  of  reclaimed  water  fall  into  established  contrac- 
tual and  water  rights  patterns.  The  user  of  reclaimable  water  would  want 
to  assure  himself  of  rights  to  a  firm  enough  supply  to  warrant  investment 
in  treatment  facilities.  Agreements  concerning  the  quality  of  the 
reclaimed  water  and  liability  for  failures  in  the  system  should  be  exe- 
cuted between  the  producer  or  entity  in  possession  of  the  waste  water 
and  the  party  reclaiming  the  water.  Agencies  having  responsibility  for 
purveying  water  and  for  waste  water  collection  and  disposal  need  not  be 
concerned  with  legal  problems  of  water  ownership. 
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Public  agencies  should  be  certain  that  they  have  the  authority 
to  enter  into  the  necessary  agreements  to  use  reclaimable  water.  Authority 
to  sell  or  dispose  of  effluent  for  reclamation  is  expressly  granted  by 
Health  and  Safety  Code,  Section  5OO8,  to  cities,  counties,  corporations, 
and  districts  operating  sewage  treatment  systems. 

Existing  Waste  Water  Reclamation  Projects 
Waste  water  is  reused  in  all  three  subareas  of  coastal  San  Diego 
County.  About  18,000  acre-feet  of  waste  water  was  reused  during  I962-63 
through  planned,  incidental,  or  involuntary  reclamation  in  the  study  area. 
They  are  located  on  Plates  2A  and  2B.  Diagrams  of  some  of  the  class  B 
waste  water  reclamation  systems  are  shown  in  Figures  17,  I8,  and  19.  The 
existing  reclamation  systems,  other  than  the  Point  Loraa  plant  in  coastal 
Saji  Diego  County,  are  discussed  in  the  following  paragraphs. 

San  Diego  Metropolitan  Subarea 

Since  the  completion  of  the  new  San  Diego  Metropolitan  Sewerage 
System,  only  four  waste  dischargers  not  connected  to  the  Point  Loma 
Treatment  Plant  remain  in  the  metropolitan  subarea.  These  are  at  Lakeside, 
Santee,  Ream  Field,  and  Brown  Field.  Involuntary  reclamation  is  practiced 
at  Lakeside  and  Ream  and  Brown  Fields.  Planned  reclamation  occurs  at 
Santee. 

Lakeside.  The  Lakeside  Sanitation  District  discharges  its 
secondary  treated  effluent  to  percolation  beds  in  the  San  Diego  River. 
The  treated  effluent  from  the  secondaj:y  plant  is  spread  over  9^,000  square 
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Figure  17-FLOW  DIAGRAMS  FOR  EXISTING  CLASS  B  PLANNED  WASTE   WATER 
RECLAMATION  PLANTS  IN  THE  METROPOLITAN  AND  COUNTY  SUBAREAS 


DEPARTMENT  OF  WATER   RESOURCES  .SOUTHERN   DISTRICT,  1967 
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feet  of  sand  and  percolates  into  the  imderlying  groiind  water  basin. 
About  320  acre-feet  per  year,  in  I965-66,  were  reclaimed. 

Santee .  Since  I96I,  the  Santee  County  Water  District  has  owned 
and  operated  a  planned  waste  water  reclamation  system  of  small  lakes  for 
recreation.  Figure  1?  shows  a  schematic  diagram  of  this  system.  The 
Santee  waste  water  undergoes  secondary  treatment  to  meet  sanitary  quality 
requirements.  The  effluent  from  secondary  treatment  flows  by  gravity  to 
a  16.3-acre  oxidation  pond  (Lake  l)  of  about  7^  acre-foot  capacity  for 
further  treatment  before  being  pumped  about  a  mile  upstream  to  Sycamore 
Canyon.  The  effluent  then  percolates  into  the  shallow  aquifer  in  Sycamore 
Canyon,  where  it  mingles  with  the  existing  ground  water.  After  traveling 
about  UOO  feet  through  the  soil,  the  effluent  is  collected  by  an  inter- 
ception ditch.   It  is  then  chlorinated  before  entering  the  uppermost 
recreational  lake,  Santee  Lake  5. 

Lake  5  has  a  surface  area  of  11  acres  and  contains  about 
5^  acre-feet  of  water.  From  Lake  5  the  water  flows  to  Lake  k.     Lake  k 
has  a  surface  area  of  11  acres  and  contains  about  53  acre-feet  of  water. 
Water  from  Lake  h   flows  to  Lake  3,   which  has  a  svirface  area  of  7.5  acres 
and  contains  about  k6   acre-feet  of  water.  From  here,  the  water  goes  to 
Lake  2,  which  has  a  surface  area  of  6.8  acres  and  a  capacity  of  about 
36  acre-feet  of  water.  The  effluent  from  Lake  2  is  chlorinated  and 
then  discharged  into  Sycamore  Canyon  Creek,  a  tributary  of  the  San  Diego 
River.  Effluent  from  Lake  1  that  is  not  pumped  to  the  spreading  area 
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is  also  chlorinated  and  discharged  to  the  creek.  Water  leaving  Lake  1 
and  2  is  jnomped  from  wells  downstream  from  the  recreational  area  and 
\ised  to  irrigate  a  golf  course. 

Facilities  at  the  Santee  County  Water  District  recreational 
area  include  a  swimming  pool,  picnic  tables,  barbecue  pits,  restrooms, 
children's  playground  equipment,  horseshoe  courts,  boatloading  ramp, 
a  boat  dock,  a  boathouse,  rental  sailboats,  and  rental  rowboats. 

Brown  Field.  The  Brown  Field  waste  water  treatment  plant,  now 
operated  by  the  City  of  San  Diego,  is  a  secondary  treatment  facility. 
The  final  effluent  from  the  treatment  plant  discharges  into  sand  filter 
beds  that  overflow  into  a  dry  wash  tributary  to  the  Tia  Juajia  River. 

Ream  Field.  The  effluent  of  the  U.  S.  Naval  Auxiliary  Air 
Station  is  from  a  primary  treatment  plant  that  discharges  into  the 
Tia  Juana  River  channel. 

San  Diego  County  Subarea 

In  the  county  subarea,  wastes  are  discharged  fran  29  separate 
systems.  Ten  are  class  B  planned  reclamation  systems;  an  eleventh  is 
vinder  construction.  Incidental  reclamation  occurs  at  six  locations 
in  the  county  subarea. 

Primary  treatment  occurs  at  Encina  and  San  Eli jo  treatment 
plants.  Final  disposal  is  through  ocean  outfalls.  Involuntary  waste 
water  reclamation  either  occurs  or  can  occur  at  all  other  discharge 
sites.  At  eleven  sites,  involuntary  reclamation  is  the  only  type  of 
reclamation  that  occurs. 
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Planned  and  Incidental  Reclamation.  The  ten  class  B  planned 
reclamation  systems  now  in  operation  in  the  county  subarea  are  at 
Lawrence  Welk's  Country  Club  Village,  Oceanside,  Leucadia,  Encinitas,  Rainbow 
Municipal  Water  District  -  Gird  Road  Plant,  Rancho  Bernardo,  Valle  Verde, 
Wsumer  Springs  Guest  Ranch.  At  Valley  Municipal  Water  District,  a  class  B 
planned  reclamation  plant  is  under  construction. 

Incidental  reclamation  occurs  at  Fallbrook,  Ramona,  Escondido, 
Rancho  Samta  Fe,  Callan  and  Julian. 

In  the  San  Luis  Rey  drainage  basin,  the  Fallbrook  Sanitary  District 
has  a  second  waste  water  treatment  plant  under  construction. 

Callan.  The  effluent  from  the  San  Diego  Callan  waste  water 
treatment  plant  is  reclaimed  and  used  by  General  Atomic' s  labora- 
tory for  irrigating  its  landscaped  areas.  The  reclamation  system 
has  been  in  operation  since  the  reactivation  in  February  1958  of  a 
plant  built  in  19li2  to  serve  Camp  Callan. 

Encinitas.  All  the  waste  effluent  from  the  Encinitas  Sanitary 
District  waste  water  treatment  plant  is  reclaimed  for  irrigation. 
The  disposal  plant  was  enlarged  in  1957  to  provide  for  both  sewage 
disposal  and  waste  water  reclamation.  The  plsmt  was  again  enlarged 
in  1966.  This  class  B  planned  reclamation  system  provides 
irrigation  water  to  a  flower  farm  about  1  mile  east  of  the  plant. 
When  available,  ip  to  1  mgd  can  be  used  at  the  farm.  A  schematic 
diagram  of  the  system  is  shown  in  Figure  17. 

Escondido.  Effluent  from  the  Escondido  waste  water  treatment 
plant  is  discharged  to  Escondido  Creek.  Some  of  the  effluent  is 
taken  from  the  creek  for  gravel  washing.  The  remainder  of  the 
waste  water  effluent  infiltrates  to  the  ground  water. 

Fallbrook.  Part  of  the  effluent  from  the  Fallbrook  Sanitary 
District  waste  water  plant  is  reclaimed  incidentally  to  irrigate 
lemon  groves.  The  remainder  of  the  effluent  percolates  into  the 
bed  of  Fallbrook  Creek,  which  insults  in  involuntary  reclamation. 

Jiilian.  Effluent  from  the  Julian  Sanitation  District  waste 
water  plant  is  used  to  irrigate  an  apple  orchard.  The  District 
discharges  the  waste  effluent  to  Coleman  Creek,  where  it  is  im- 
pounded in  three  ponds.  Water  is  taken  from  the  farthest  down- 
stream pond  for  irrigation. 
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Lawrence  Welk's  Country  Club  Village.  Effluent  from  the 
waste  water  treatment  plant  is  now  being  used  to  irrigate  an  l8-hole 
golf  course.  Effluent  is  pvunped  from  the  treatment  plant  to  storage 
lakes  on  the  golf  course.  Plans  axe   now  under  way  to  enlarge  the 
treatment  facilities  to  handle  larger  flows. 

Leucadia.  Leucadia  County  Water  District  has  been  operating 
a  new  waste  disposal  and  class  B  reclamation  plant  since  early  in 
1963-  The  effluent  is  being  used  for  irrigating  a  150-acre  golf 
course  east  of  the  plant,  and  pasture  immediately  west  of  the  plant. 
A  schematic  diagram  of  the  system  is  shown  in  Figure  I8. 

Oceanside.  All  the  waste  effluent  from  Oceanside  is  pumped 
to  Whelan  Leike  for  class  B  reclamation.  Waste  water  in  Whelan  Lake 
rechcirges  the  Mission  Valley  Ground  Water  Basin,  thereby  supplement- 
ing the  City's  water  supply  and  protecting  the  ground  water  basin 
against  sea-water  intrusion.  This  reclamation  system  has  been  in 
operation  since  July  1958;  it  was  preferred  to  an  ocean  outfall  dis- 
charge because  of  economics.  A  schematic  diagram  is  shown  in 
Figure  I8. 

The  reclamation  facilities  consist  of  three  secondary 
treatment  plants,  a  pump  station,  and  a  pipeline  to  Whelan  LaJce. 
The  lake  serves  as  a  spreading  ground  to  recharge  the  underlying 
grovind  water  basin,  and  for  irrigation  of  farm  lands  at  the 
Whelan  Rajich. 

Rainbow  Municipal  Water  District  -  Gird  Road  Plant.  Efflu- 
ent from  the  treatment  plant  is  pumped  to  an  l8-hole  golf  course,  where 
the  effluent  is  then  used  for  irrigation  of  the  driving  ranges. 

Ramona .  At  Ramona,  waste  water  is  reclaimed  incidentally 
for  irrigation  from  the  Ramona  Sanitation  District  waste  water  plant. 
Waste  water  effluent  that  is  not  used  for  irrigation  percolates  in 
the  Santa  Maria  Creek  bed. 

Rancho  Bernardo.  A  class  B  reclamation  system  is  operated 
by  the  City  of  San  Diego  at  Rancho  Bernardo  south  of  Lake  Hodges. 
This  system  serves  as  a  waste  disposal  plant  as  well  as  a  waste  water 
reclamation  system.  The  effluent  is  used  to  irrigate  a  golf  course. 
A  schematic  diagram  is  shown  in  Figure  19. 

Rancho  Santa  Fe.  The  Rancho  Santa  Fe  Sanitation  District 
spreads  all  its  waste  water  effluent  for  ground  water  recharge, 
using  more  than  U,000  square  feet  of  percolation  area  in  the  bed 
of  the  San  Dieguito  River. 


-75- 


Valle  Varde.  Effluent  from  the  Valle  Verde  Commimity  Services 
District  waste  water  treatment  plant  will  be  used  to  irrigate  a 
golf  course.  The  class  B  reclamation  plant  was  recently  constructed 
to  serve  a  housing  development.  A  schematic  diagram  is  shown  in 
Figure  19. 


Warner  Springs  Guest  Ranch.  Effluent  from  the  secondary  class 
B  waste  water  treatment  plant  is  pumped  to  a  storage  lake  on  a  golf 
course  where  the  effluent  is  used  for  irrigation. 


Involuntary  Reclamation.  Eleven  waste  water  disposal  systems 
in  the  county  subeirea  have  involuntary  reclamation  only.  These  are: 


Alpine .  Waste  water  is  discharged  to  Alpine  Creek  and 
percolates  into  the  ground  water  basin. 


Del  Mar.  Waste  effluent  percolates  into  the  bed  of  the 
San  Dieguito  River. 


Hide-Away  Lake  Mobile  Estates.  Effluent  from  the  secondary 
treatment  plant  is  spray  irrigated  downstream  from  the  plant. 


Pomerado  County  Water  District.  Effluent  from  the  Pomerado 
Co\inty  Water  District's  waste  water  treatment  plant  serving 
Poway  Valley  is  discharged  to  Los  Penasquitos  Creek. 


Rancho  Del  Campo.  Waste  water  is  discharged  to  Campo  Creek 
and  percolates  into  the  ground. 


Rainbow  Municipal  Water  District  -  76  Plant.  Effluent  from  the 
secondary  waste  water  treatment  plant  is  discharged  to 
the  San  Luis  Rey  River,  where  it  percolates  into  the  ground. 


Rainbow  Municipal  Water  District  -  San  Luis  Rey  Plant. 
Waste  water  is  discharged  to  two  percolating  ponds  in 
Moos a  Canyon. 
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San  Marcos.  Waste  water  is  discharged  to  San  Marcos  Creek 
and  percolates  into  the  ground.  Plans  are  now  tinder  way 
to  connect  to  the  Encina  Water  Pollution  Control  Facility. 


Sorrento.  Waste  water  percolates  into  Los  Penasquitos 
Creek  for  ground  water  basin  recharge. 


Utah  Construction.  Waste  water  percolates  into  the  ground 
water  basin. 


Viejas  Honor  Camp.  Waste  water  effluent  is  discharged  to 
a  tributary  of  Sweetwater  River  and  percolates  into  the 
ground. 


Camp  Pendleton  Subarea 

Waste  water  has  been  reclaimed  for  many  years  at  Camp  Pendleton 
Marine  Corps  Base.  Effluent  from  eleven  sewage  treatment  plants  in  Camp 
Pendleton  is  reused  for  recreation,  irrigation,  groiond  water  recharge,  and 
protection  against  sea-water  intrusion.  Waste  water  effluent  from  the 
Fallbrook  Naval  Reservation  is  involuntairily  reclaimed  in  Camp  Pendleton. 

Reclamation  at  Camp  Pendleton  is  vmdertaken  by  class  B  systems. 
The  camp  was  forced  into  waste  water  reclamation  by  a  shortage  of  ground 
water  underlying  the  area,  its  only  source  of  supply. 

Effluent  from  Sewage  Treatment  Plant  No.  2  is  used  to  irrigate 
a  golf  course.  Lake  O'Neill,  a  recreational  lake,  receives  the  flow  from 
Sewage  Treatment  Plant  No.  1.  The  remainder  of  the  sewage  effluent  dis- 
charged on  the  base  percolates  into  the  ground.  Operation  of  the  recla- 
mation systems  has  been  very  successful. 
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Proposed  Waste  Water  Reclamation  Projects 
Several  vaste  vater  reclaination  projects  have  "been  proposed  for 
coastal  San  Diego  County,  These  projects  include  park  irrigation,  golf 
course  irrigation,  and  ground  vater  recharge.  The  major  proposed  recla- 
mation projects  (Figure  20)  are  in  the  San  Diego  Metropolitan  suharea. 

San  Diego  Metropolitan  Sutoarea 

A  plan  for  reusing  vaste  vater  to  irrigate  Balboa  and  Mission 
Bay  Barks  ^  '  is  still  under  consideration  by  the  San  Diego  City  Council. 
Balboa  Bark  contains  approximately  IfhOO  acres  near  the  center  of  the 
City  of  San  Diego.  Mission  Bay  Park,  in  the  northern  part  of  the  city, 
contains  approximately  i|,600  acres,  of  "vdiich  almost  half  is  vater.  The 
plan  also  includes  future  uses  of  reclaimed  vater,  such  as  irrigation 
of  greenbelt  areas  and  ground  vater  recharge.* 

Irrigation  and  ground  vater  recharge  are  potential  beneficial 
uses  for  reclaimed  vater.  The  estimated  average  daily  reclaimed  vater 
requirement  in  an  ultimate  peak  month  is  4  mgd  for  Balboa  Bark  and  6  mgd 
for  Mission  Bay  Park.  An  irrigation  vater  requirement  of  about  22  mgd 
during  -peeik.   summer  months  is  predicted  for  greenbelt  areas  in  meti^politan 
San  Diego.  Greenbelt  areas,  Eimounting  to  9>663  acres,  include  recreational 
and  athletic  fields,  cemeteries,  parks,  and  golf  courses,  but  do  not  include 
scenic  freevays.  Scenic  freevays  vere  estimated  to  be  more  than  65  linear 
miles.  An  average  daily  vater  consumption  of  almost  3  mgd,  or  45,000 
gallons  i)er  mile,  vould  be  required  for  scenic  landscaping  on  freevays. 

Recommended  are  tvo  reclamation  plans,  plan  1  and  plan  2.  In 
plan  1,  a  single  vaste  vater  reclamation  plant,  at  an  overall  project  cost 


*Uhderground  storage  by  artificial  recharge  is  a  beneficial  use  if  the 
vater  is  later  used. 
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From  the  Historical  Collection  of  Title  Insurance  and  Trust  Company 

MISSION    BAY 

Metropolitan  San  Diego  in  the  background. 
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of  $3,^98,000,  would  be  located  in  Mission  Valley  to  serve  both  parks, 
Balboa  and  Mission  Bay.  The  cost  includes  reclaimed  vater  production 
facilities,  storage  facilities,  and  transmission  emd  main  distribution 
facilities  for  both  parks.  Variations  considered  in  plan  1  resulted  in 
cost  estimates  ranging  from  $3,335,000  to  $3,552,000. 
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NOTE    FLOW  DIAGRAMS  OBTAINED  FROM  THE 

"city  of  SAN   DIEGO  WATER   RECLAMATION 
STUDY  FOR  BALBOA  PARK  AND  MISSION 
BAY  park"  BY  BOYLE    ENGINEERING. 

Figure  21-FLOW  DIAGRAM  FOR  PROPOSED  CLASS  A  RECLAMATION  PLANT  AT  MISSION  VALLEY 

Plan  2  calls  for  a  separate  system  for  each  park.  The  Tecolote 
Valley  system  for  Mission  Bay  Park  would  cost  $2,205,000,  and  the  Chollas 
Valley  system  for  Balboa  Park  would  cost  $1,800,000.  Location  of  plants 
for  both  plan  1  and  plan  2  is  shown  in  Figure  20.  Flow  diagrams  for  both 
plants  are  shown  in  Figures  21  and  22. 

Costs,  projected  over  a  U^O-year  amortization  period  at  k  per- 
cent interest  for  structures  and  pipelines,  and  over  a  20-year  period 
at  k   percent  for  mechanical  equipmsnt,  varied  from  $i<-3  to  ^k^   per  acre- 
foot  for  plan  1  and  from  $52  to  $53  per  acre-foot  for  plan  2. 
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Figure  22-FLOW  DIAGRAMS  FOR  PROPOSED  CLASS  A 
RECLAMATION  PLANTS  AT  TECOLOTE  AND  CHOLLAS  VALLEYS 


DfPAOiMfNT  Of  *ATER  RE  SOURCE  5 ,  SOU  T  ME  R  M  DISTRICT    i967 
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The  Santee  County  Water  District  in  I966  began  construction  of 
a  new  activated  sludge-type  treatment  plant  complex  designed  to  treat  a 
maximum  of  k   million  gallons  of  waste  water  per  day.  The  new  plant  is 
located  about  3  miles  upstream  from  the  existing  facilities  in  Sycamore 
Canyon.  The  plant  was  placed  in  operation  in  December  1967. 

Part  of  the  new  complex  will  contain  a  pilot  plant  to  demon- 
strate the  feasibility  of  demineralizing  waste  water  for  additional  bene- 
ficial purposes.  This  pilot  plant  will  be  able  to  produce  waters  of 
various  qualities  to  meet  various  types  of  water  usages.  This  new  plant 
should  be  in  operation  by  the  latter  part  of  1968. 

The  method  of  operation  employed  by  the  District  in  the  conven- 
tional plant  is  to  direct  the  flow  of  effluent  into  two  oxidation  ponds 
operated  in  parallel,  and  then  through  ^l-OO  feet  of  soil  and  chlorination 
facilities  before  it  enters  a  series  of  nine  recreational  lakes.  One 
method  of  operation  will  be  to  set  aside  Lakes  1,  2,   J,   and  9  for  boating 
and  fishing,  with  picnicking  along  the  shores  of  the  lakes;  Lake  3  would 
be  used  for  quiet  fishing;  Lake  k   for  sailing  and  fishing;  Lake  5  for 
paddle  boats,  picnicking,  and  fishing;  Lake  6  for  boating,  with  broad 
lawn  areas  adjacent  to  the  lake  to  be  used  for  outdoor  sports;  Lake  7 
for  boating  and  fishing,  with  the  adjacent  areas  set  aside  for  overnight 
camping;  Lake  8  for  water  skiing.  The  recreational  activities  of  each 
lake  are  operated  and  changed  to  suit  seasonal  demand  for  the  various 
activities. 

The  District  reports  it  has  developed  markets  to  sell  its 
reclaimed  water  for  irrigation  uses  at  a  retail  price  of  $'+0  per  acre- 
foot,  which  is  approximately  l/k   of  the  current  retail  price  of  water 
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in  the  area.  The  system  will  be  placed  in  operation  in  March  1968. 
Irrigation  uses  already  planned  include  another  golf  coxirse  in  addition 
to  the  one  now  "being  served,  a  200-acre  tree  farm,  a  130-acre  college 
campus,  a  high  school  campus,  highway  and  institutional  landscaping, 
and  selected  crops . 

In  addition,  a  collective  effort  by  the  District,  the  Rio 
Municipal  Water  District,  the  City  of  San  Diego,  and  Helix  Irrigation 
District  is  already  under  way  to  initiate  a  plan  to  manage  the  ground 
water  basin  using  reclaimed  water,  potable  water,  and  brackish  waters 
in  the  San  Diego  River  and  Sycamore  Canyon  areas . 

San  Diego  County  Sub are a 

The  proposal  has  been  made  that  1  mgd  of  Escondido's  waste 
water  effluent  be  diverted  from  Escondido  Creek  to  San  Dieguito  River 
to  aid  in  inhibiting  sea- water  intrusion.  This  reclaimed  water  would 
cost  from  $11  to  $22  per  acre-foot,  depending  on  the  method  of 
transport . 

A  new  activated  sludge  waste  water  treatment  facility  is  now 
being  designed  to  serve  the  southern  portion  of  the  City  of  Escondido. 
The  new  plant  will  be  a  class  A  reclamation  facility,  with  all  sludge 
being  pumped  to  the  existing  treatment  plant.  Effluent  from  the  plant 
is  to  be  used  for  irrigation  of  a  90-acre  golf  course,  and  to  serve 
future  park  and  landscaped  areas  along  U.  S.  Highway  395.   The  design 

for  the  system  will  provide  for  pumping  all  flows  in  excess  of  the 
irrigation  requirement  to  the  existing  plant. 


■  Sk- 


Waste  water  reclamation  and  reuse  has  been  proposed  by  the 
San  Diego  County's  Special  District  Services  for  Jamacha  Valley,  and 
by  the  Otay  Municipal  Water  District  for  its  own  service  area. 

The  Fallbrook  Sanitary  District  has  completed  plans  to  use 
reclaimed  water  from  the  existing  treatment  plant  for  irrigation  at 
the  Fallbrook  Airpark  and  possible  golf  course  adjacent  to  the  treatment 
plant. 

The  Valley  Center  Municipal  Water  District,  Improvement  District 
U-6,  now  has  a  0.1  mgd  activated  sludge  contact  stabilization  treatment 
plant  under  construction.  Plant  facilities  include  effluent  pumps  for 
irrigating  the  existing  golf  course. 

Potential  Waste  Water  Reclamation  Projects 
Potential  waste  water  reclamation  projects  are  limited,  in  this 
report,  to  the  San  Diego  metropolitan  subarea  only,  because  this  is  the 
only  one  of  the  three  subareas  from  which  large  quantities  of  waste  water 
are  discharged  to  the  ocean. 

Potential  class  A  planned  reclamation  projects  considered  here 

eire  irrigation  of  golf  courses,  parks,  and  scenic  freeways  in  the  San  Diego 

(21,22,23) 
metropolitan  subarea         .  A  list  of  selected  potential  projects 

with  the  estimated  yearly  irrigation  water  demand  is  given  in  Table  19. 

Sc^e  of  the  areas  where  potential  class  A  waste  water  reclama- 
tion systems  may  be  considered  are  El  Cajon,  Mission  Gorge,  Rose  Canyon,  and 
Spring  Valley.  EL  Cajon  and  the  Spring  Valley  Sanitation  District  have  ex- 
isting waste  water  treatment  plants  suitable  for  reclamation.  These  plants 
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have  been  abandoned  because  of  connection  with  the  San  Diego  Metropolitan 
Sewerage  System.  While  they  were  in  operation,  effluent  from  the  two 
plants  was  being  used  to  irrigate  golf  courses  and  a  ballpark. 

TABLE  19 
SELECTED  POTENTIAL  PROJECTS  USING  RECLAIMED  WATER 


Location       •         Use 


:        Amount 

:   in  acre-feet  per  year 


El  Cajon  Golf  course  375 

Freeway  landscaping  330 

Mission  Gorge     Park  900 

Rose  Canyon       Golf  course  375 

Freeway  landscaping  3OO 

Park  900 

Spring  Valley     Golf  coiirses  600 


TOTAL  3,780 

A  plant  could  be  constructed  in  Mission  Gorge  to  irrigate  part 
of  the  Fortuna  Mountain-Mission  Gorge  Metropolitan  Park.  In  the  Rose 
Canyon  area,  a  plajit  cotild  be  constructed  to  irrigate  a  future  golf 
course,  future  park,  and  future  scenic  freeways.  Flow  diagrams  of  these 
plants  are  shown  on  Figure  23  and  Figure  2k, 

El  Cajon  Waste  Water  Reclamation  Plant 

El  Cajon 's  waste  water  treatment  plant,  with  a  design  capacity 
of  2.8  mgd,  can  produce  irrigation  water  at  an  average  daily  rate  of  1.7 
mgd.  At  present,  the  Fletcher  Hills  Golf  Course  has  an  average  demand  of 
about  O.3U  mgd.  The  State  Division  of  Highways  has  an  average  daily 
demand  of  about  O.3O  mgd  for  freeway  landscaping  in  the  El  Cajon-La  Mesa 
area. 
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PRIMARY    SEDIMENTATION 
ACTIVATED    SLUDGE    UNITS 


GOLF  COURSE 
IRRIGATION 


FREEWAY  LAND- 
SCAPE IRRIGATION 


EL  CAJON  TRUNK  SEWER. 


EL  CAJON  WATER  RECLAMATION  PLANT 


MISSION     GORGE    TRUNK    SEWER^ 


IRRIGATION   OF 

FORTUNA  MOUNTAIN-MISSION 

GORGE  METROPOLITAN    PARK 


^  EFFLUENT    USE 


-PRIMARY 
SEDIMENTATION 


■ACTIVATED 
SLUDGE 


CHLORINATION 


-SECONDARY 
SEDIMENTATION 


MISSION    GORGE    WATER    RECLAMATION    PLANT 


NOTE:   EXISTING   TRUNK  SEWERS 
ARE   CONNECTED  TO  THE    SAN 
DIEGO  METROPOLITAN    SEWERAGE 
SYSTEM  WITH    FINAL   TREATMENT 
AND  DISPOSAL   AT  THE    POINT 
LOMA   SEWAGE  TREATMENT  PLANT 


Figure  23-FLOW  DIAGRAMS  FOR  POTENTIAL  CLASS  A  PLANNED  WASTE  WATER 
RECLAMATION   PLANTS  IN  THE   METROPOLITAN   SUBAREA 


PARTMENT  OF  WATER   RESOURCES, SOUTHERN   DISTRICT, 1967 
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PRIMARY 
SEDIMENTATION 


ACTIVATED 
SLUDGE 


SECONDARY 
SEDIMENTATION 


-CHLORlNATION 

GOLF    COURSE 
IRRIGATION 


PARK 
IRRIGATION 


FREEWAY    LAND- 
SCAPE  IRRIGATION 


ROSE    CANYON    TRUNK    SEWER 


ROSE   CANYON   WATER    RECLAMATION    PLANT 


SPRING    VALLEY    TRUNK    SEWER --> 


CHLORlNATION 


GOLF  COURSE 
IRRIGATION 


r'      STAGE    FILTER 


SPRING   VALLEY  WATER   RECLAMATION    PLANT 


NOTE:  EXISTING  TRUNK  SEWERS 
ARE  CONNECTED  TO  THE    SAN 
DIEGO  METROPOLITAN    SEWERAGE 
SYSTEM  WITH   FINAL  TREATMENT 
AND  DISPOSAL   AT  THE    POINT 
LOMA  SEWAGE  TREATMENT  PLANT 


Figure  24-FLOW  DIAGRAMS  FOR  POTENTIAL  CLASS  A  PLANNED  WASTE  WATER 
RECLAMATION   PLANTS  IN  THE   METROPOLITAN  SUBAREA 


DEPARTMENT  OF  WATER  RESOURCES  .SOUTHE RN    DISTRICT  .  1967 
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Using  an  irrigation  demand  of  0.6k  mgd.  Figure  l6  indicates 
that  operational  costs  for  the  El  Cajon  plant  woiild  be  approximately 
$23  per  acre-foot  of  reclaimed  water.  There  are  no  capital  costs 
chargeable  to  reclamation  as  the  existing  facilities  could  be  used  at 
any  time.  The  net  cost  of  reclamation  over  and  above  average  disposal 
costs  of  $ll+  per  acre-foot  paid  to  the  City  of  San  Diego  would  be  $9 
per  acre-foot.  Costs  of  disposal  will  be  incurred  whether  reclamation 
is  practiced  or  not.  If  a  market  could  be  found  for  a  total  of  1.7  mgd, 
the  costs  of  reclaiming  water  at  the  plant  site  would  drop  from  $23  to 
$18  per  acre-foot.  A  flow  diagram  of  the  plant  is  shown  in  Figure  23. 

Mission  Gorge  Waste  Water  Reclamation  Plant 

A  waste  water  reclamation  plant  could  be  constructed  to  supply 
all  or  part  of  the  irrigation  requirements  of  the  Fortuna  Mountain- 
Mission  Gorge  Metropolitan  Park  in  the  Mission  Gorge  area.  The  waste 
water  may  be  taken  from  the  Mission  Gorge  trunk  sewer  if  this  water  is 
of  sufficient  quantity  and  quality.  This  sewer  was  not  in  operation 
during  the  field  sampling. 

An  estimated  irrigation  requirement  of  9OO  acre-feet  per  year, 
or  0.8  mgd,  may  be  needed  for  Mission  Gorge  Park  at  present,  and  more 
may  be  needed  in  the  future.  Waste  water  may  also  be  used  for  recrea- 
tional lakes  in  the  park  area.  A  plant  producing  treated  waste  water 
for  an  irrigation  demand  of  1.0  mgd  could  be  constructed  at  the  park 
site  to  eliminate  transmission  lines.  This  plant  would  require  a 
design  flow  of  I.65  mgd  to  allow  for  peak  irrigation  demand.  It  could 
be  operated  for  about  $65  per  acre-foot  to  provide  reclaimed  water  for 
park  irrigation.  If  other  uses  of  the  treated  waste  water  could  be 
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found  for  continuous  operation  of  the  plant  at  design  flow,  the  cost 
would  be  reduced  to  about  $1+5  per  acre-foot.  The  net  cost  of  reclamation 
over  aind  above  the  $lU  per  acre-foot  average  disposal  costs  would  be  $51 
per  acre-foot  for  the  1.0  mgd  plant,  and  $31  per  acre- foot  for  the  I.65 
mgd  plant.  The  approximate  location  of  the  plant  is  shown  in  Figure  20, 
and  a  flow  diagram  is  shown  in  Fig\ire  23. 

Rose  Canyon  Waste  Water  Reclamation  Plant 

A  water  reclamation  plant  could  be  installed  to  satisfy  irri- 
gation requirements  for  a  future  golf  course  in  Rose  Canyon,  a  future  park 
in  San  Clemente  Canyon,  and  future  freeway  landscaping.  The  waste  water 
may  be  taken  from  the  Rose  Canyon  trunk  sewer,  which  now  has  an  average 
daily  summer  flow  of  about  2  mgd. 

Irrigation  requirements  for  the  Rose  Canyon  area  are  estimated 
to  be  about  375  acre- feet  per  year  for  the  golf  course,  9OO  acre-feet 
per  year  for  the  park,  and  300  acre-feet  per  year  for  freeway  landscaping. 
This  amounts  to  an  average  demand  of  about  l.k  mgd,  with  pesik  summer 
demands  of  2.3  mgd.  Flow  volume  in  the  Rose  Canyon  sewer  is  not  yet 
sufficient  to  meet  the  irrigation  demand,  but  the  volimie  should  be  ample 
by  the  time  the  area  is  developed. 

A  reclamation  plant  to  satisfy  a  l.i+  mgd  irrigation  demand 
could  be  constructed  and  operated  for  about  $60  per  acre-foot.  For  2.3  mgd 
of  reclaimed  water,  the  cost  would  be  reduced  to  $U2  per  acre-foot.  The 
net  cost  of  reclamation  over  and  above  the  $lU  per  acre-foot  average 
disposal  costs  would  be  $U6  per  acre-foot  for  the  l.U  mgd  plant  and  $28 
per  acre-foot  for  the  2.3  mgd  plant.  The  location  of  this  plant  is  shown 
in  Figure  20  and  a  flow  diagram  in  Figure  2k. 
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Spring  Valley  Waste  Water  Reclamation  Plant 

The  Spring  Valley  Sanitation  District  has  abandoned  its  1  mgd 
waste  water  treatment  plant  and  has  connected  to  the  San  Diego  Metropolitan 
Sewerage  System.  Dxiring  the  1962-63  fiscal  year,  the  flow  through  the 
Spring  Valley  Sanitation  District  plant  was  1.71  mgd  of  marginal  quality 
waste  water. 

Population  growth  will  require  additional  facilities  for  waste 
water  disposal.  In  lieu  of  building  additional  sewers,  the  existing  plant 
co\ild  be  reactivated  as  a  class  A  system. 

Bonita  Valley  Country  Club,  an  l8-hole  golf  course,  and 
Bonita  Golf  Course,  a  9-hole  golf  course,  are  located  in  Sweetwater 
River  Valley  below  the  Spring  Valley  Sewage  Treatment  Plant.  The  l8-hole 
course  requires  about  UOO  acre-feet  per  year  and  the  9-hole  course  about 
200  acre-feet  per  year.  Irrigation  demand  for  both  courses  would  average 
about  0.5^  mgd. 

Based  on  Figure  16,  operation  costs  at  the  Spring  Valley  plant 
site  would  be  about  $25  per  acre-foot  for  0.514-  mgd  of  reclaimed  water. 
There  are  no  capital  costs  chargeable  to  reclamation  as  the  existing 
facilities  could  be  used.  The  net  cost  of  reclamation  over  and  above 
average  disposal  costs  of  $lU  per  acre-foot  paid  to  the  City  of  San  Diego 
would  be  $11  per  acre-foot. 

The  location  of  the  proposed  system  is  shown  in  Figure  20  and 
flow  diagram  is  shown  in  Figure  24, 
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CHAPTER  VI.   SUMMARY  OF  FINDINGS,  CONCLUSIONS, 
AND  RECOMMENDATIONS 


The  principal  results  of  this  investigation  are  summarized  in 
the  following  findings,  conclusions,  and  recommendations. 

Sximmary  of  Findings 

The  findings  of  this  investigation  may  be  sTimmarized  as  follows: 

1.  Surface  and  ground  water  resources  in  coastal  San  Diego 
County  are  not  adequate  to  meet  the  current  water  demand.  Therefore,  water 
is  also  supplied  from  the  Colorado  River  and  from  waste  water  reclamation. 
Approximately  90  percent  of  the  water  used  in  1965-66  was  from  the 
Colorado  River.   It  is  anticipated  that  water  requirements  by  the  year  2000 
will  double  the  quantity  now  used.  For  the  futvire  supply,  all  present 
sources  will  be  used,  and  water  will  also  be  imported  from  Northern  Calif- 
ornia through  the  State  Water  Project,  now  under  construction,  and  existing 
facilities  of  The  Metropolitan  Water  District  of  Southern  California,  and 
the  facilities  of  the  San  Diego  County  Water  Authority. 

2.  The  beneficial  uses  of  water  in  coastal  San  Diego  County 

are  domestic  consumption;  municipal  use;  commercial  use;  industrial  use;  and 
irrigation  of  agricultural  lands,  golf  courses,  parks,  and  freeway  land- 
scaping. 

3.  A  total  of  hk  major  waste  disposal  systems  are  in  operation 
in  coastal  San  Diego  County.  Of  these,  12  are  in  Camp  Pendleton  Marine 
Corps  Base  (called  Camp  Pendleton  subarea  in  the  report),  5  are  in  the 
aj-ea  served  by  the  San  Diego  Metropolitan  Sewerage  System  (San  Diego 
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metropolitan  subarea),  and  27  are  in  the  remainder  of  coastal  San  Diego 
County  (San  Diego  County  subarea). 

k.     In  the  1962-63  fiscal  year,  about  72  million  gallons  per 
day  of  vaste  vater  were  produced,  and  in  1965-I966,  86  mgd  vere  produced 
in  coastal  San  Diego  County.  Of  this  amount,  more  than  59  mgd  in  1962-63, 
and  70  mgd  in  I965-66,  came  from  the  metropolitan  subarea;  8,9  mgd  in 
1962-63  and  10.1  in  I965-66  from  the  county  subarea;  and  the  reniainder 
from  the  Camp  Pendleton  subarea, 

5.  Of  the  72  mgd  of  -waste  vater  discharged  in  the  study  area 
in  1962-63,  approximately  73  percent,  or  5^  mgd,  -was  discharged  to  the 
ocean.  In  1965-66,  86  mgd  vere  discharged  in  the  study  area,  of  vhich 
85  percent,  or  J2  mgd,  -was  discharged  to  the  ocean. 

6.  At  all  but  three  discharge  sites  in  the  county  and  Camp 
Pendleton  subarea s,  reclajnation  of  some  kind  occurs.  In  most  cases,  it 
is  "involuntary  reclamation",  with  -waste  -water  mingling  -with  -water  from 
other  sources,  as  in  lakes,  streams,  or  giVDund  -water  basins.  It  is  used 
for  such  purposes  as  irrigation,  ground  -water  recharge  for  eventual  appli- 
cation to  beneficial  uses,  and  scenic  and  recreational  lakes, 

7.  Waste  -water  flo-wB  in  the  study  area  consist  of  domestic 
■wastes,  industrial  -wastes,  and  -water  contributed  to  -the  sewerage  system 
through  infiltration. 

8.  The  study  subs-tantiated  earlier  findings  that  the  mineral 
quality  of  the  -water  supply  is  the  most  significant  factor  in  determining 
the  quality  of  the  -waste  -water.  Also  contributing  to  this  quality  are 
the  mineral  pickup  resulting  from  domestic  and  industrial  uses  and  the 
quality  and  quantity  of  infiltration  vaters. 


-9!^- 


9.  Colorado  River  water  is  very  hard  and  is  between  Class  1 
and  Class  2  as  irrigation  water.  The  local  ground  water  supply  is  also 
very  hard  and  is  from  Class  2  to  Class  3  as  irrigation  water.  The  local 
surface  water  is  moderately  hard  and  is  Class  1  as  irrigation  water. 

10.  In  1962-63,  approximately  Ul.2  mgd  of  waste  water  in  the 
San  Diego  metropolitan  subarea,  of  which  Uo  mgd  were  discharged  to  the 
ocean,  were  of  a  quality  that  is  generally  classified  as  marginal  for 
reclamation  and  reuse.  About  8.3  mgd  of  the  waste  water  in  the  county 
subarea  and  3  mgd  of  that  in  Camp  Pendleton  subarea  are  also  classified 
as  marginal.  This  class  of  water  can  be  beneficially  used  for  irrigation 

of  golf  courses,  parks,  green  belts,  and  selected  crops,  and  for  recreational 
lakes  and  industrial  purposes. 

11.  The  numerous  waste  water  reclamation  plants  in  coastal 
San  Diego  County  reclaimed  about  l8,000  acre-feet  in  I962-63,  and  15,000 
acre-feet  in  I965-66,  for  various  beneficial  uses. 

12.  The  City  of  San  Diego  pays  approximately  $50  per  acre-foot 
for  Colorado  River  water.  This  includes  payment  of  taxes  to  The 
Metropolitan  Water  District  of  Southern  California. 

13.  In  the  San  Diego  metropolitan  area,  consumer  costs  for 
water  vary  from  about  $90  to  $150  per  acre-foot. 

lU.  There  are  several  proposed  waste  water  reclamation  projects 
in  coastal  San  Diego  County.  A  summary  of  some  of  the  proposed  projects 
is  as  follows: 
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Plant  capacity   Cost  i>er  acre-foot 


Project 
Escondido 
Mission  Valley 

Santee 


Tecolote  and 
Chollas  Valleys 


in  mgd 


1.0 
10.0 

KO 


10.0 


at  point  of  use 
$11-22 

ko 


52-53 


Beneficial  uses 

Grovtnd  -water  recharge* 

Irrigation  of  green 
telts 

Golf  coxirse,  tree 
farm,  landscape, 
and  selected  crop 
irrigation 

Irrigation  of  green 
belts 


*Underground  storage  by  artificial  recharge  is  a  beneficial  use  if  the  vater 
is  later  used. 


15.  There  are  several  potential  -waste  vater  reclamation  projects 
in  the  metropolitan  subarea.  A  summary  of  these  is  presented  below. 


Project 

Plant  capacity 
in  mgd 

Net  cost  per 

acre-foot  at 

plant  site 

$  9 
If 

Beneficial  uses 

El  Cajon 

0,6h 
1.7 

Golf  course  and 
freeway  landscape 
irrigation 

Mission  Gorge 

1.0 
1.65 

51 
31 

Bark  irrigation 
Park  irrigation 

Rose  Canyon 

l.U 

2.3 

1*6 
30 

Golf  course,  park 
and  freevay  land- 
scape irrigation 

Spring  Valley 

o.5if 

11 

Golf  course 
irrigation 

These  costs  do  not  include  those  related  to  the  benefits  or  detriments 
associated  with  nutrient  value,  but  they  do  include  a  credit  for  -waste 
disposal  amounting  to  $1^  per  acre-foot. 
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Conclusions 
As  a  result  of  this  investigation,  the  following  conclusions 
were  reached: 

1.  Because  waste  water  discharged  to  the  ocean  is  considered 
lost  for  "beneficial  uses,  reclamation  of  this  -waste  water  would  offer  a 
new  source  of  supply. 

2.  From  the  findings  in  this  report,  it  appears  that  coastal 
San  Diego  County  offers  a  market  for  reclaimed  -waBte  water  and  has  suffi- 
cient waste  water  of  acceptable  quality  for  reclamation.  The  present 
water  agencies  have  adequate  legal  p3X)tection  to  undertake  reclamation, 
and  the  cost  of  reclaimed  water  in  many  areas  woiHd  be  competitive  with, 
or  less  than,  the  cost  of  present  and  future  imported  supplies.  Thus, 
reclamation  of  waste  water  in  coastal  San  Diego  Coxmty  is  feasible; 
however,  more  detailed  studies  are  reqioired  to  establish  the  economic 
justification  of  each  potential  reclamation  system, 

3.  The  metjxipolitan  subarea  is  the  major  area  from  -vrtiich  waste 
water  is  being  discharged  to  the  ocean,  and  in  which  the  largest  supply 
of  waste  water  is  available  and  the  greatest  demand  for  water  exists.  It 
is,  therefore,  the  subarea  in  which  additional  waste  water  reclajnation 
projects  appear  to  be  most  desirable. 

k.     The  addition  of  Northern  California  water  to  future  supplies 
will  upgrade  the  quality  of  the  waste  water  in  coastal  San  Diego  County. 

5.  Reclaimed  waste  water  in  the  San  Diego  coastal  area  may  be 
used  for  ground  water  recharge,  recreational  lakes,  gravel-washing,  road 
construction,  industrial  purposes,  and  irrigation  of  the  following: 
selected  crops,  recreational  areas,  golf  courses,  parks,  cemeteries,  and 
scenic  freeways. 
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6.  Specific  waste  water  reclamation  projects  that  may  be  con- 
sidered include  a  plant  in  the  El  Cajon-La  Mesa  area  to  supply  irrigation 
water  for  a  golf  course  and  freeway  landscaping;  in  the  Mission  Gorge  area 
to  supply  irrigation  water  for  a  park;  in  the  Rose  Canyon  area  to  supply 
irrigation  water  for  a  golf  course,  park,  and  freeway  landscaping;  and  in 
the  Spring  Valley  area  to  supply  irrigation  water  for  golf  courses.  In 
two  of  these  areas  --  El  Cajon  and  Spring  Valley  —  abandoned  treatment 
plants  are  available  for  conversion  to  these  uses.  The  Santee  Waste  Water 
Reclamation  Plant,  which  is  already  in  existence,  is  being  enlarged  to 
supply  the  needs  in  the  El  Cajon  area. 

7.  Implementation  of  major  waste  water  reclamation  projects 
in  the  study  area  could  postpone  construction  of  additional  importation 
facilities. 

Recommendations 
On  the  basis  of  these  findings  and  conclusions,  the  following 
recommendations  are  offered: 

1.  Waste  water  reclamation  in  the  San  Diego  coastal  area  should 
be  initiated  or  increased,  where  economically  justified,  to  meet  a  portion 
of  the  future  water  requirements . 

2.  Sewage  treatment  plants  that  have  been  abandoned  because  of 
the  completion  of  the  San  Diego  Metropolitan  Sewerage  System  should  be 
considered  potential  waste  water  reclamation  plants. 
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APPENDIX  B 
DEFINITIONS  OF  TERMS 

Specialized  words  and  terms  used  in  this  report  are  defined 

below.  They  are  based  on  the  "Glossary  of  Water  and  Sewage  Control 

Engineering",  19^9>  published  by  the  American  Society  of  Civil  Engineers. 

Aeration  -  The  bringing  about  of  intimate  contact  between  air  and  a  liq- 
uid by  one  of  the  following  methods:  Spraying  the  liquid  in  the  air, 
bubbling  air  through  the  liquid,  or  agitating  the  liquid  to  promote 
absorption  of  air. 

Clarifier  -  A  tank  or  basin  in  which  water,  sewage,  or  other  liquid  con- 
taining settleable  solids  is  retained  for  a  sufficient  time  so  that 
a  part  of  the  suspended  matter  is  removed  by  gravity.  Usually  in 
waste  water  treatment,  the  detention  period  is  short  enough  to  avoid 
ajiaerobic  decomjxjsition.  Also  termed  settling  tank. 

Comminutor  (Also  Barminutor)  -  A  device  for  the  cutting  of  coarse  sewage 
solids  into  particles  of  sufficient  fineness  to  pass  through  fine 
screen  openings. 

Complete  Mineral  Analysis  -  A  determination  of  the  concentration  of  the 

principal  dissolved  constituents  of  water  (calcium,  magnesium,  sodium, 
potassium,  hydroxide,  bicarbonate,  ceirbonate,  chloride,  siilfpte,  ni- 
trate, boron,  and  fluoride).  Such  an  analysis  includes  determina- 
tions of  total  dissolved  solids,  electrical  conductance,  and  pH. 

Complete  Waste  Water  Treatment  -  Combined  sedimentation  and  biolog- 
ical treatment  of  waste  water  which  produces  a  clear,  stable,  and 
well-oxidized  effluent. 
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Detritor  -  A  settling  tank  of  short  detention  period  designed  to  remove 
heavy  settleable  solids  such  as  sand  or  gravel. 

Digester  -  A  tank  in  which  the  solids  res\ilting  frcm  the  sedimentation 
of  sewage  are  stored  for  anaerobic  decomposition. 

Electrical  Conductance  -  The  recixirocal  of  the  resistance  in  ohms  mea- 
sured between  opposite  faces  of  a  centimeter  cube  of  an  aqueous 
solution  at  a  temperature  of  25"  centigrade.  This  is  generally- 
expressed  in  raicromhos/cm. 

Imhoff  Tank  -  A  deep,  two-storied  sewage  tank  consisting  of  an  upper  or 
continuous  flow  sedimentation  chamber  and  a  lower  or  sludge- 
digestion  chamber. 

Incidental  Reclamation  -  A  process  wherein  the  recovery  of  waste  waters 

for  beneficial  use  is  secondary  to  waste  water  treatment  or  disposal. 

Industrial  Waste  -  Defined  in  Section  I3OO5  of  the  California  Water  Code 
as  "...  any  and  all  liquid  or  solid  waste  substance,  not  sewage, 
from  any  producing,  manufactiiring  or  processing  operation  of  what- 
ever nature" . 

Involuntary  Reclamation  -  The  recovery  for  beneficial  use  of  waste  waters 
that  have  lost  their  identity  through  mixing  with  natural  streamflow 
or  ground  water  to  which  they  were  discharged. 

Oxidation  Pond  -  An  artificial  pond  that  provides  an  environment  for  liv- 
ing organisms,  which,  in  the  presence  of  oxygen,  convert  the  organic 
matter  contained  in  waste  water  to  a  more  stable  form. 

pH  -  The  logarithm,  to  the  base  10,  of  the  reciprocal  of  the  hydrogen  ion 
concentration,  or  more  precisely,  of  the  hydrogen  ion  activity  in 
moles  per  liter. 
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Parshall  Flume  -  A  device  for  measuring  the  flow  of  liquid  in  sin  open 
conduit . 

Planned  Reclamation  -  Any  process  of  recovery  of  water  from  waste  waters 
that  was  originally  planned  and  conceived  for  the  primary  purpose 
of  putting  the  recovered  water  to  beneficial  uses. 

Primary  Waste  Water  Treatment  -  Any  process  that  removes  a  portion  of  the 
settleable  suspended  and  floating  matter  from  domestic  or  industrial 
waste  by  screening,  skimming,  sedimentation,  or  other  physical,  means. 

Reclamation  -  The  process  of  recovering  water  from  dcxnestic  or  industrial 
wastes  so  that  the  water  may  be  put  to  beneficial  use. 

Safe  Yield  -  The  maximum  dependable  draft  which  can  be  made  continuously 
upon  a  source  of  water  supply  (surface  or  ground  water)  dioring  a  per- 
iod of  years  diiring  which  the  probable  driest  period  or  period  of 
greatest  deficiency  in  water  supply  is  likely  to  occur.  Dependabil- 
ity is  relative  and  is  a  function  of  storage  provided  and  drovight 
probability. 

Secondary  Wsiste  Water  Treatment  -  Any  process  of  domestic  or  industrial 
waste  treatment  that  may  or  may  not  follow  primary  treatment,  and 
that  accomplishes  stabilization  of  organic  matter  by  biological 
or  chemical  action. 

Sewage  -  Defined  in  Section  I3OO5  of  the  California  Water  Code  as  ".  .  . 
any  amd  all  waste  substance,  liquid  or  solid,  associated  with  human 
habitation,  or  which  contains  or  may  be  contaminated  with  human  or 
animal  excreta  or  excrement,  offal,  or  any  feculent  matter". 
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Trickling  Filter  -  A  bio-filter  contact  chamber  consisting  of  coarse 

material,  such  as  stones,  over  which  waste  water  is  distributed,  and 
through  which  it  trickles,  giving  opportunity  for  the  formation  of 
zoogleal  slimes  which  clarify  ajid  oxidize  the  waste  water. 

Waste  Water  -  Water  that  has  been  put  to  some  use  or  uses  and  has  been 
disposed  of  commonly  to  a  sewer  or  wasteway.  It  may  be  industrial 
liquid  waste,  or  sewage,  or  both. 

Water  Requirement  -  The  water  needed  to  provide  for  all  beneficial  uses, 
whether  consumptive  or  nonconsumptive,  and  for  irrecoverable  losses 
incidental  to  such  uses. 
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A  general  description  of  the  larger  waste  water  treatment  plants 
in  the  study  area,  except  for  the  San  Diego  Point  Loma  Treatment  Plant,  is 
given  in  this  appendix.  The  Point  Loma  Treatment  Plant  is  described  in 
Chapter  III.  The  descriptions  include  the  degree  of  treatment  practiced, 
number  and  type  of  units  used  to  achieve  that  treatment,  design  capacity, 
actual  flows  handled,  and  point  of  disposal  of  the  effluent. 

For  convenience,  the  plants  are  divided  according  to  the  three 
subareas:  San  Diego  metropolitan  subarea,  San  Diego  County  subarea,  and 
Camp  Pendleton  subarea.  The  metropolitan  subarea  and  the  covmty  subarea 
are  further  divided  into  plants  that  are  now  operational  and  plants  that 
have  been  abandoned, 

San  Diego  Metropolitan  Subarea 
Five  sewage  treatment  facilities  in  the  San  Diego  metropolitan 
subarea  are  now  in  operation  and  nine  have  been  abandoned.  Four  of  the 
operational  facilities  and, all  those  abandoned  are  described  here. 

Operational  Facilities 

The  five  facilities  cvirrently  in  operation  in  I967  are  the 
Lakeside,  Santee,  Brown  and  Ream  Fields,  and  Point  Loma  Waste  Water 
Treatment  Plants,  The  Point  Loma  Plant  is  described  in  Chapter  III.  The 
other  fovir  are  discvissed  here. 
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Lakeside  Waste  Water  Treatment  Plant.  The  Lakeside  Waste  Water 
Treatment  Plant  is  a  secondary  treatment  plajit  with  an  ultimate  design 
capacity  of  2.1  million  gallons  per  day  (mgd).  The  average  daily  flow 
during  1965-66  was  O.29  mgd.  The  plant,  which  is  operated  by  the  Leikeside 
Sanitation  District,  consists  of  a  wet  well,  coraminutor,  Parshall  flume, 
rectangular  primary  clarifier,  mixing  tank,  secondary  clarifier,  reaera- 
tion  tank,  aerobic  digester,  15,300  cubic  feet  of  an  einaerobic  digester, 
sludge  lagoon  aeration,  and  12,500  square  feet  of  sludge-drying  beds.  The 
final  effluent  is  discharged  into  three  percolation  beds  in  the  San  Diego 
River. 

Santee  Waste  Water  Reclamation  Plant.  The  Santee  Reclamation 
Plant,  which  is  operated  by  the  Santee  County  Water  District,  provides 
secondary  treatment  for  approximately  1.2  mgd.  The  plant  consists  of  a 
barminutor,  clarifier,  activated  sludge  unit,  floating  cover  digester, 
oxidation  pond,  and  sludge-drying  beds.  The  effluent  from   the  oxidation 
pond  is  pumped  to  a  percolation  area  where  it  is  collected;  at  that  point 
it  is  chlorinated  and  then  flows  to  four  lakes  operated  in  series.  The 
final  effluent  is  discharged  to  Sycamore  Canyon  Creek. 

Brown  Field  Waste  Water  Treatment  Plant.  The  Brown  Field  Waste 
Water  Treatment  Plant,  now  under  jurisdiction  of  the  City  of  San  Diego, 
is  a  secondary  treatment  facility  with  a  design  capacity  of  0.22  mgd.  The 
plant  consists  of  a  comminutor,  primary  Imhoff  tank,  trickling  filter, 
secondary  Imhoff  tank,  Parshall  flume,  chlorination  facilities,  and  two 
sludge  drying  beds.   The  final  effluent  discharges  into  sand  filter  beds 
that  overflow  into  a  dry  wash  tributary  to  Tia  Juana  River. 
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Ream  Field  Waste  Water  Treatment  Plant.  The  Ream  Field  Waste 
Water  Treatment  Plant,  serving  the  U.  S.  Naval  Auxiliary  Air  Station,  has 
a  design  capacity  of  0.^5  mgd.  The  plant  provides  primary  treatment 
with  equipment  consisting  of  a  comminutor,  primary  clarifier,  Parshall 
flume,  chlorine  contact  tank,  sludge  digester,  and  four  sludge  drying 
beds.  During  operation,  the  final  effluent  is  discharged  into  the 
Tia  J\xana  River. 

Abandoned  Facilities 
The  sewage  treatment  facilities  in  the  San  Diego  metropolitan 
subarea  that  have  been  abandoned  are  described  below. 

Camp  Elliot  Waste  Water  Treatment  Plant.  The  Camp  Elliot  Waste 
Water  Treatment  Plant,  operated  by  the  U.  S.  Navy,  was  abandoned  on 
October  1,  i960.  Prior  to  abandonment,  the  plant  seized  the  Csunp  Elliot 
Naval  Reservation.  The  plant,  which  provided  secondary  treatment,  has  a 
design  capacity  of  2.0  mgd.  The  plant  consists  of  two  comminutors,  two 
primary  clarifiers,  two  primary  hi^-rate  trickling  filters,  a  secondary 
filter,  two  secondary  clarifiers,  chlorination  equipment,  a  Parshall 
flume,  a  chlorine  contact  chamber,  two  separate  sludge  digesters,  and  six 
sludge  drying  beds.  During  operation,  the  final  effluent  was  dischaxged 
into  a  dry  wash  tributary  to  Murphy  Canyon. 

Chula  Vista  Sewage  Treatment  Plants.  Chvila  Vista  has  two 
sewage  treatment  plants.  The  "G"  Street  plant  is  a  primary  treatment 
facility  with  a  design  capacity  of  0.3  mgd.  The  average  flow  through 
the  plant  for  I962-63  fiscal  year  was  0.^9  mgd.  The  plant  consists  of 


-115- 


an  Imhoff  tank,  a  separate  sludge  digestion  unit,  and  chlorination  equip- 
ment. The  final  effluent  vra,s  discharged  to  San  Diego  Bay  through  an 
outfall  sewer. 

The  "J"  Street  plant  is  a  primary  treatment  facility  with  a 
design  capacity  of  1.4  mgd.  The  average  flow  handled  by  the  plant  for 
the  1962-63  fiscal  year  was  2.69  mgd.  The  plant  consists  of  a  bar 
screen,  lift  pumps,  two  circular  combination  aeration-sedimentation 
tanks,  a  separate  sludge  digestion  unit  and  drying  beds,  chlorination 
equipment,  and  a  propellor-type  meter  with  recorder.  The  final  effluent 
was  discharged  into  San  Diego  Bay. 

The  City  of  Chiila  Vista  has  been  connected  to  the  San  Diego 
Metropolitan  Sewerage  System  since  September  I963.  Plans  are  that  the 
treatment  plants  will  be  destroyed. 

Coronado  Sewer  Outfalls.  The  Coronado  sewerage  system  consists 
of  two  outfalls  to  San  Diego  Bay.  The  "B"  Street  outfall  has  a  design 
capacity  of  I.73  mgd  and  the  "K"  Street  outfall  has  a  design  capacity  of 
3.^  mgd. 

Since  September  1963^  the  Coronado  sewerage  system  has  been 
connected  to  the  San  Diego  Metropolitan  Sewerage  System  and  the  outfalls 
abandoned. 

El  Cajon  Sewage  Treatment  Plant.  The  El  Cajon  Sewage  Treatment 
Plant  was  designed  to  provide  secondary  treatment  for  a  capacity  of  2.8  mgd. 
The  average  daily  flow  handled  by  the  plant  for  the  fiscstl  year  196I-62 
was  2.17  mgd  and  for  the  I962-63  fiscal  year  was  2.51  mgd.  The  plant  con- 
sists of  a  primary  clarifier,  which  includes  an  annular  outer  aeration 
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chamber  that  is  divided  into  preaeration,  aeration,  and  reaeration 
sections,  a  secondary  clarifier,  two  separate  digesters  vdth  sludge 
drying  beds,  chlorination  equipment,  a  chlorine  contact  tank,  and  a  flow 
meter.  The  final  effluent  was  discharged  to  Forrester  Creek,  with  approxi- 
mately 0.5  mgd  being  used  for  irrigation  of  the  Fletcher  Hills  golf  course 
and  0.07  mgd  for  a  ball  park. 

The  City  of  El  Cajon  connected  to  the  San  Diego  Metropolitan 
Sewerage  System  in  September  19^3  and  the  treatment  plant  was  shut  down. 
Plans  include  aji  econcanic  study  to  determine  the  possibility  of  reacti- 
vating the  plant  as  a  waste  water  reclamation  plant. 

Gillespie  Field  Sewage  Treatment  Plant.  The  Gillespie  Field 
Sewage  Treatment  Plant,  operated  by  Gillespie  Field  Sanitation  District, 
is  a  secondary  treatment  facility  with  a  design  capacity  of  0.25  mgd. 
The  treatment  plant  was  built  to  handle  flows  from  Gillespie  Field  only, 
and  in  I961-62  had  an  average  daily  flow  of  0.04  mgd.  The  plant  consists 
of  a  comminutor,  primary  clarifier,  filter,  secondary  clarifier,  separate 
sludge  digester  and  sludge  drying  beds,  Parshall  fl\ame,  chlorination 
facilities,  and  percolation  beds.  The  final  effluent  was  discharged  to 
a  drainage  ditch  which  flows  into  Forrester  Creek. 

As  of  September  1,  19^3 j  the  waste  water  flows  from  Gillespie 
Field  were  transported  to  the  Metropolitan  Sewerage  System  6ind  the  plant 
abandoned. 

Imperial  Beach  Sewage  Treatment  Plant.  The  Imperial  Beach 
Sewsige  Treatment  Plant  has  a  design  capacity  of  0.^5  mgd.  The  plant 
afforded  secondary  treatment  at  an  average  flow  of  O.85  mgd  during  the 
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1960-61  fiscal  year.  The  plant  consists  of  an  Imhoff  tank,  trickling 
filter,  a  secondary  clarifier,  a  Parshall  flume,  two  oxidation  ponds,  and 
eight  sludge  drying  beds.  Disposal  of  the  final  effluent  was  normally 
by  evaporation  and  percolation  from  a  lagoon. 

As  of  September  1,  I963,  the  Imperial  Beach  sewage  system  has 
been  connected  to  the  San  Diego  Metropolitan  Sewerage  System,  and  the 
sewage  treatment  plant  has  been  abandoned  and,  according  to  information 
at  hand,  will  be  destroyed. 

International  Sewer  Outfall.  The  International  Sewer  Outfall, 
which  was  under  jiirisdiction  of  the  International  Boundary  and  Water 
Commission,  was  sealed  and  abandoned  on  July  10,  I962,  Prior  to  its 
abandonment,  the  outfall  transported  sewage  from  Tijuana  (Baja  California) 
and  San  Ysidro  (California)  to  the  Pacific  Ocean  at  the  mouth  of  the 
Tia  Juana  River.  The  average  flow  during  the  I96O-6I  fiscal  year  was 
3.8  mgd  and  for  the  I96I-62  fiscal  year  was  1,92  mgd. 

Palm  City  Waste  Water  Treatment  Plant,  The  Palm  City  Waste  Water 
Treatment  Plant,  operated  by  Palm  City  Sanitation  District,  is  a  secondary 
treatment  facility  with  a  design  capacity  of  1,70  mgd.  The  plant  consists 
of  a  barminutor,  Parshall  flume,  primary  clarifier,  hi^-rate  trickling 
filter,  secondary  clarifier,  separate  sludge  digestion  unit,  and  three 
oxidation  ponds.  The  final  effluent  was  discharged  into  the  Otay  River, 

Palm  City  has  been  connected  to  the  San  Diego  Metropolitan 
Sewerage  System  since  September  I963.  Plans  indicate  that  the  Palm  City 
Waste  Water  Treatment  Plant  will  be  destroyed. 
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San  Diego  Harbor  Drive  Waste  Water  Treatment  Plant.  The  Harbor 
Drive  Plant  (Bay  Plant)  was  a  primary  treatment  plant  with  a  design  capa- 
city of  40  mgd.  The  plant,  which  was  operated  by  the  City  of  San  Diego, 
consists  of  a  mechanical  bar  screen,  fovir  raw  sewage  pumps,  two  combined 
aeration-sedimentation  tanks  with  each  aeration  unit  containing  a  detritor 
and  grit  chamber,  chlorination  facilities,  four  heated  primary  digesters, 
and  two  heated  secondary  digesters.  The  digested  sludge  was  transported 
to  Mission  Bay  Park  and  the  final  effluent  was  discharged  to  San  Diego 
Bay. 

San  Ysidro.  The  San  Ysidro  Waste  Water  Treatment  Plant  con- 
sisted of  a  pumping  station,  chlorination  facilities,  and  a  raw  sewage 
lagoon.  The  final  effluent  percolated  into  the  bed  of  the  Tia  Jviana  River. 
The  daily  flow  for  the  I965-66  fiscal  year  was  O.I8  mgd. 

Operation  of  the  plant  for  the  San  Ysidro  Sanitation  District 
was  taken  over  by  the  City  of  San  Diego  on  July  1,  I962.  San  Ysidro  was 
connected  to  the  San  Diego  Metropolitan  Sewerage  System  during  February 
1966. 

Spring  Valley  Waste  Water  Treatment  Plant.  The  Spring  Valley 
Sewage  Treatment  Plant  was  a  secondary  treatment  facility  with  a  design 
capacity  of  1.0  mgd.  The  average  flow  for  the  I962-63  fiscal  year  was 
1.71  mgd.  The  plant  consists  of  a  barminutor,  Parshall  flume,  primary 
clarifier,  separate  sludge  digester,  two  high-rate  trickling  filters, 
and  secondary  clarifier.  The  final  effluent  was  chlorinated,  discharged 
to  Sweetwater  Creek,  and  subsequently  used  to  irrigate  a  golf  course. 
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The  Spring  Valley  Sanitation  District  connected  its  sewerage 
system  to  the  San  Diego  Metropolitan  Sewerage  System  on  September  1,  I963, 
and  the  treatment  plaint  was  abandoned. 

San  Diego  County  Subarea  Operational  Facilities 

Alpine  Waste  Water  Treatment  Plant 

The  Alpine  Waste  Water  Treatment  Plant  is  an  intermediate 
treatment  facility  operated  by  the  Alpine  Sanitation  District.  The  plant 
has  a  design  capacity  of  0.07  mgd,  and  during  the  1965-66  fiscal  year, 
handled  an  average  flow  of  O.O3  ragd.  The  facility  consists  of  a  bar 
screen,  primary  clarigester  unit  which  combines  sedimentation  and 
digestion,  and  oxidation  ponds  in  series.  Final  discharge  of  the  efflu- 
ent is  to  Alpine  Creek. 

Possible  expansion  of  the  sewerage  system  is  being  studied 
by  the  San  Diego  County  Department  of  Special  District  Services. 

Callan  Waste  Water  Treatment  Plant 

The  Callan  Waste  Water  Treatment  Plant,  operated  by  the  City 
of  San  Diego,  serves  the  La  Jolla  Farms  subdivision.  Torrey  Pines  Golf 
Course  and  Inn,  General  Atomic  Division  of  General  Dynamics,  and  the 
Salk  Institute  for  Biological  Studies.  The  plant  flows  averaged  O.i+8 
mgd  during  the  1965-66  fiscal  year;  the  effluent  was  used  to  irrigate 
the  grounds  of  the  laboratory  of  the  General  Atomic  Division.  The 
facility  provides  intermediate  treatment  in  the  form  of  oxidation  ponds 
plus  chlorination.   The  design  capacity  of  the  plant  is  1.0  mgd. 
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Del  Mar  Waste  Water  Treatment  Plant 

The  Del  Mar  Waste  Water  Treatment  Plant,  which  is  operated  by- 
Del  Mar  Utilities,  is  a  secondary  treatment  facility  with  a  design  cap- 
acity of  0.25  mgd.  The  plant  consists  of  an  influent  pumping  station, 
primary  aeration-sedimentation  tank,  sludge  digester,  a  chlorine  contact 
chamber,  and  three  oxidation  ponds.  The  finai  effluent  is  discharged 
into  the  San  Dieguito  River.  During  the  I965-66  fiscal  year,  the  plant 
treated  and  disposed  of  an  average  flow  of  0.22  mgd.  No  pleins  for  the 
future  have  yet  been  made. 

Encina  Waste  Water  Treatment  Plant 

The  Encina  Water  Pollution  Control  Facility  provides  primary 
treatment  and  disposal  facilities  for  Buena  Vista  and  Vista  Sanitation 
Districts  emd  for  the  City  of  Carlsbad.  The  plant  began  operations  on 
September  5>  1965>  and  is  designed  to  treat  a  maximiom  U.5  mgd.  During 
the  1965-66  fiscal  year,  the  average  daily  flow  was  I.7  mgd.  Facilities 
include  flow  meter,  prechlorination,  bar  screen,  grit  remover,  primary 
sedimentation  tanks,  primary  and  second£u:y  sludge  digesters  and  sludge 
drying  beds.  Final  disposal  of  the  primary  effluent  is  through  a 
5,500-foot  ocean  outfall.  San  Marcos  County  Water  District  has  approved 
a  bond  issue  to  connect  to  the  Encina  plant.  The  plant  is  operated  by 
the  San  Diego  County  Department  of  Special  District  Services. 

Encinitas  Waste  Water  Treatment  Plant 

The  Encinitas  Waste  Water  Treatment  Plant  is  a  secondary- 
treatment  facility  operated  by  the  Encinitas  Sanitary  District.  The 
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plant  has  a  design  capacity  of  0.25  nigd.,  and  the  average  flow  for  the 
1965-66  fiscal  year  vas  O.37  mgd.  Treatment  units  include  an  Imhoff 
tank,  sludge  drying  beds,  a  standard-rate  trickling  filter,  a  secondary 
clarifier,  and  an  oxidation  pond.  The  final  effluent  is  discharged  to  a 
farm  for  irrigation  of  flowers. 

Plans  are  to  enlarge  the  existing  facilities  with  no  change  in 
the  point  of  effluent  discharge. 

Escondido  Waste  Water  Treatment  Plant 

The  new  plant  has  a  design  capacity  of  U.O  mgd  and,  for  the 
1965-66  fiscal  year,  treated  l.U  mgd.  The  plant  consists  of  an  influent 
ptmiping  station,  primary  clarifier,  aeration  tanks,  two  secondary  clarifiers, 
two  chlorine  contact  tanks,  and  two  digesters. 

Fallbrook  Waste  Water  Treatment  Plant 

The  Fallbrook  Waste  Water  Treatment  Plant  is  a  secondary  treat- 
ment facility  which  serves  an  area  of  about  5  square  miles.  The  plant, 
operated  by  the  Fallbrook  Sanitary  District,  has  a  design  capacity  of 
0.35  mgd  and  for  the  I965-66  fiscal  year,  had  an  average  flow  of  0.35  mgd. 
The  plant  consists  of  a  comminutor,  bar  screen,  a  Parshall  flume,  a  pumping 
station,  an  Imhoff  tank,  sludge  drying  beds,  a  high-rate  trickling  filter, 
and  three  aerated  oxidation  ponds  operated  in  series .  The  plant  effluent 
overflows  into  Fallbrook  Creek;  part  of  the  effluent  is  used  to  irrigate 
fruit  trees.  Construction  will  be  completed  in  I967  for  treatment  capa- 
city of  0.i+  mgd. 

The  "North  Coastal  San  Diego  Co\inty  Sewerage  Survey"  (20)*  has 
recommended  the  use  of  the  existing  plant  to  treat  waste  water  originating 


♦Reference  20  in  Appendix  A. 
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in  the  Santa  Margarita  drainage  basin  and  the  construction  of  a  new  plant 
for  waste  water  originating  in  the  San  Luis  Rey  drainage  basin. 

Hide-Away-Lake  Waste  Water  Treatment  Plant 

Hide-Away-Lake  Mobile  Estates  is  served  by  an  activated  sludge- 
type  contact  stabilization  package  plant.  Effluent  is  spray-irrigated 
downstream  from  the  plant. 

Julian  Waste  Water  Treatment  Plant 

Waste  treatment  facilities  operated  by  the  Julian  Sanitation 
District  consist  of  a  septic  tank  with  a  design  capacity  of  0.05  mgd., 
followed  by  further  treatment  of  the  effluent  in  three  oxidation  ponds . 
The  average  flow  of  this  system  during  the  I965-66  fiscal  year  was  0.01  mgd. 

Lawrence  Welk's  Waste  Water  Treatment  Plant 

The  Lawrence  Welk's  Country  Club  Village  is  currently 
providing  secondary  treatment  by  a  contact  stabilization  activated  sludge 
package  plant  at  a  rated  capacity  of  0.035  mgd.  The  average  daily  flow 
during  the  I965-66  fiscal  year  was  0.011  mgd.  Plans  are  now  under  way  to 
replace  the  existing  treatment  plant  with  one  that  will  handle  flows  of 
0.05  mgd. 

Leucadia  Waste  Water  Treatment  Plant 

The  Leucadia  Waste  Water  Treatment  Plant  uses  secondary  treatment, 
consisting  of  a  barminutor,  primary  clEirifier,  trickling  filter,  final 
clarifier,  and  chlorine  contact  chamber.  The  design  capacity  of  the  plant 
is  1.0  mgd  and  the  average  flow  handled  was  0.027  mgd  for  the  I965-66  fiscal 
year.  The  final  effluent  is  discharged  into  percolation  ponds  above  the 
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Los  Batiquitos  Lagoon  in  San  Marcos  Creek.  The  plant  is  operated  by 
the  Leucadia  County  Water  District. 

Oceanside  Waste  Water  Treatment  Plants 

Oceanside  is  served  by  three  waste  water  treatment  plants,  all 
of  which  discharge  to  Whelan  Lake.  The  older  plant,  Las  Salinas,  located 
on  Tait  Street,  is  a  secondary  treatment  facility  with  5-0  mgd  design 
capacity.  The  average  flow  through  the  plant  for  the  I965-66  fiscal  year 
was  2.38  mgd.  The  plant  consists  of  a  preaeration  lagoon,  contact  stabiliza- 
tion unit,  settling  tank,  a  gas  chlorinator,  and  two  heated  digesters. 

The  San  Luis  Rey  plant  is  also  a  secondary  treatment  facility, 
with  a  design  capacity  of  I.5  mgd.  The  average  flow  handled  by  the  plant 
during,  the  1965-66  fiscal  year  was  O.26  mgd.  The  plant  consists  of  an 
influent  pumping  station,  a  bar  screen  and  comminutor,  Parshall  flume, 
two  aeration  and  sedimentation  tanks,  a  floating  cover  digester,  and  an 
effluent  pumping  station. 

The  Buena  Vista  plant  is  a  secondary  treatment  facility  with 
comminution,  primary  clarification,  aeration,  and  secondary  clarification 
and  sludge  digestion. 

Pomerado  Waste  Water  Treatment  Plant 

The  Pomerado  Sewage  Treatment  Plant  was  built  in  1958  to  serve 
Poway  Valley  and  is  operated  by  the  Pomerado  County  Water  District.  The 
plant  provides  secondary  treatment  for  a  peak  design  capacity  of  O.56  mgd, 
and  during  the  1965-66  fiscal  year  treated  an  average  flow  of  0.5I  mgd. 
The  plant  consists  of  a  bar  screen,  primary  clarifier,  three  standard-rate 
trickling  filters,  secondary  clarifier,  and  chlorine  contact  tank.  The 
final  effluent  is  discharged  to  Los  Penasquitos  Creek. 
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Future  plans  indicate  expansion  in  stages  to  an  ultimate 
design  capacity  of  1.12  mgd. 

Rainbow  Municipal  Water  District  Waste  Water  Treatment  Plants 

The  Gird  Road  Treatment  Plant  provides  secondary  treatment  by 
an  activated  sludge-type  contact  stabilization  package  plant  with  a  rated 
capacity  of  0.015  ngd.  Treatment  facilities  include  bar  rack,  comminutor, 
aerated  mixing  chamber,  sludge  reaeration  chamber,  clarifier,  chlorine 
contact  chamber,  aerobic  sludge  digestion  and  sludge  drying  beds.  The 
average  daily  flow  during  the  1965-66  fiscal  year  was  0.01  mgl.  Effluent 
is  used  for  golf  course  irrigation. 

The  76  Waste  Water  Treatment  Plant  provides  secondary  treatment 
by  an  activated  sludge-type  contact  stabilization  package  plant  with  a 
rated  capacity  of  0.05  mgd.  Treatment  facilities  include  bar  rack, 
comminutor,  aerated  mixing  chamber,  sliidge  reaeration  chamber,  clarifier, 
two  percolation  ponds,  aerobic  sludge  digestion,  and  sludge  drying  beds. 
The  San  Luis  Rey  Treatment  Plant  provides  secondary  treatment 
by  a  small,  activated  sludge-type  package  plant. 

Ramona  Waste  Water  Treatment  Plant 

The  Ramona  Waste  Water  Treatment  Plant,  operated  by  the  Ramona 
Sanitation  District,  has  a  design  capacity  of  0.3  mgd  and  for  the  1965-66 
fiscal  year  treated  an  average  flow  of  0.10  mgd.  The  plant  is  a  secon- 
dary treatment  facility  and  includes  an  Imhoff  tank,  sludge  digester, 
standard-rate  trickling  filter,  secondary  clarifier,  oxidation  pond, 
and  holding  pond  for  irrigation  of  sheep  pastTire. 
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Rancho  Bernardo  Waste  Water  Treatment  Plant 

The  Rancho  Bernardo  Waste  VJater  Treatment  Plant  was  completed 
and  its  operation  transferred  to  the  City  of  San  Diego  in  1963-   The 
plant  is  specifically  designed  for  waste  water  reclamation.   It  has  a 
design  capacity  of  0.5  mgd  and  consists  of  a  comminutor,  aeration  unit, 
chlorine  contact  chamber,  and  two  holding  ponds.  Average  daily  flow 
during  the  I965-66  fiscal  year  was  O.I9  mgd.   The  final  effluent  is 
reclaimed  for  irrigating  the  Rancho  Bernardo  golf  course. 

Plans  indicate  that  three  similar  treatment  plants,  each  with 
a  design  capacity  of  2.0  mgd,  will  be  constructed  to  handle  the  expected 
population  of  the  community  in  1970. 

Rancho  del  Campo  Waste  Water  Treatment  Plant 

The  Rancho  del  Campo  Waste  Water  Treatment  Plant,  operated 
by  the  County  of  San  Diego,  is  a  secondary  treatment  facility  with  a 
design  capacity  of  O.51  mgd.  During  the  I965-66  fiscal  year,  the  plant 
treated  and  disposed  of  a  O.O3  mgd  average  flow.   Treatment  equipment 
consists  of  a  bar  screen,  two  Imhoff  tanks,  two  chlorine  contact  tanks, 
a  trickling  filter,  two  intermittent  sand  filters,  and  two  final  clarifiers, 
The  final  effluent  is  discharged  to  Campo  Creek. 

Rancho  Santa  Fe  Waste  Water  Treatment  Plant 

The  Rancho  Santa  Fe  Waste  Water  Treatment  Plant,  operated  by 
Rancho  Santa  Fe  Sanitation  District,  consists  of  an  extended  aeration 
type  of  activated  sludge  treatment.   The  design  capacity  is  0.1  mgd  with 
an  average  flow  of  0.07  mgd  during  the  1965-66  fiscal  year.   The  plant 
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consists  of  a  barminutor,  aeration  tank,  secondary  clarifier,  and  percola- 
tion ponds.  The  final  effluent  flows  into  the  percolation  ponds,  where 
it  infiltrates  into  the  ground  water  basin. 

San  Eli jo 

The  Sein  Elijo  Water  Pollution  Control  Facility  provides  primary 
treatment  and  disposal  facilities  for  Cardiff  and  Solana  Beach  Sanitation 
Districts.  The  plant  began  operation  on  May  10,  I966.  The  plant  is 
designed  to  treat  a  maximxim  of  2  mgd.  The  averaige  daily  flow  during 
June  1966  was  0.8  mgd.  Facilities  include  comminutor,  grit  remover  and 
washer,  primary  sedimentation  temk,  chlorination  facilities,  sludge  digester 
and  sludge  centrifuge.  Ocean  disposal  is  through  a  30-inch,  4, 000- foot 
outfall.  The  plant  is  operated  by  the  San  Diego  Coxrnty  Department  of 
Specieil  District  Services. 

San  Marcos  Waste  Water  Treatment  Plant 

San  Marcos  is  served  by  a  secondary  waste  water  treatment  plant 
with  a  design  capacity  of  0.10  mgd.  The  plant,  which  is  operated  by  the 
San  Marcos  County  Water  District,  consists  of  a  comminutor  and  "rated 
aeration"  package  plant  composed  of  aji  aeration  chamber  and  final  settling 
tank.  The  final  effluent  is  discharged  to  San  Marcos  Creek.  Construction 
plans  aire  under  way  to  provide  San  Marcos  with  waste  disposal  facilities 
at  the  Encina  Water  Pollution  Control  Facility. 

Sorrento  Waste  Water  Treatment  Plant 

The  Sorrento  Waste  Water  Treatment  Plant  is  a  secondary 
treatment  facility  operated  by  the  City  of  San  Diego  to  serve  the  Sorrento 
Industrial  Park.  The  plant  has  a  capacity  of  0.6  mgd  and  during  the 
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1965-66  fiscal  year,  treated  an  average  flow  of  0,k3   nigd.  Treatment  vmits 
consist  of  a  bar  screen  and  comminutor,  grit  chamber,  primary  clarifier, 
chlorination  facilities,  sludge  digester,  and  oxidation  pond.  The  final 
effluent  is  discharged  to  Los  Penasquitos  Creek. 

Plans  include  expansion  of  the  treatment  plant  to  an  ultimate 
capacity  of  1.2  mgd  as  soon  as  flow  warrants  the  constioiction. 

Utah  Construction 

The  Utah  Construction  and  Mining  Company  operates  a  secondary 
waste  water  treatment  plant  at  Pau.ma  Valley  Country  Club  Estates.  The 
plant  has  a  rated  capacity  of  0,1  mgd.  The  average  daily  flow  during 
1965-66  was  0.01  mgd.  Effluent  is  percolated  to  the  ground  water  basin. 

Valle  Verde  Waste  Water  Treatment  Plant 

The  Valle  Verde  Waste  Water  Treatment  Plant  is  a  secondary 
treatment  facility  operated  by  the  Valle  Verde  Community  Services  District. 
The  plant  has  a  design  capacity  of  O.3  mgd  and  consists  of  a  bar  screen, 
primary  settling  tanks,  two  aeration  units,  a  chlorine  contact  chamber, 
and  holding  ponds.  The  final  effluent  will  be  \ised  for  irrigation  of  a 
golf  covurse.  The  average  daily  flow  during  the  I965-66  fiscal  year  was 
0.002  mgd, 

Viejas  Honor  Camp  Waste  Water  Treatment  Plant 

The  Viejas  Honor  Camp  Sewage  Treatment  Plant,  operated  by  the 
Department  of  Honor  Camps  of  the  County  of  San  Diego,  consists  of  a 
"rated  aeration"  package-type  plant.  The  plant  provided  secondary  treat- 
ment for  a  design  cajacity  of  0,02  migd  and  a  flow  of  0.002  mgd  diiring 
the  1965-66  fiscal  year.  The  plant  effluent  is  discharged  to  a  tributary 
of  the  Sweetwater  River. 
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Warner  Springs 

The  Warner  Springs  Guest  Ranch  provides  secondary  treatment 
by  an  activated  sludge-type  contact  stabilization  package  treatment. 

Effluent  from  the  plant  is  used  for  golf  course  irrigation  at  the  ranch. 

Abandoned  Facilities 

Cardiff  Waste  Water  Treatment  Plant 

The  Cardiff  Waste  Water  Treatment  Plant  served  the  community 
of  Cardiff -by- the-Sea,  plus  a  small  portion  of  Encinitas,  The  plant, 
operated  by  the  Cardiff  Sanitation  District,  had  a  design  capacity  of 
0,kh  mgd.  The  average  flow  handled  by  the  plant  during  the  I965-66  fiscal 
year  was  0,h8   mgd.  The  plant  provided  secondaiy  treatment  by  means  of  a 
primary  clarifier,  sludge  digester,  aeration  tanks,  and  oxidation  pond. 
The  final  effluent  was  discharged  into  San  Elijo  Lagoon, 

Cardiff  and  Solana  Beach  Sanitation  Districts  combined  their 
resources  to  build  the  San  Elijo  Water  Pollution  Control  Facility,  which 
provides  primary  treatment  of  their  wastes  prior  to  ocean  disposal.  Flow 
was  diverted  to  the  San  Elijo  plant  on  May  10,  I966, 

Carlsbad  Waste  Water  Treatment  Plant 

The  City  of  Carlsbad  was  served  by  a  secondary  treatment  plant 
with  a  design  capacity  of  0,6  mgd.  During  the  1964-65  fiscal  year,  the 
plant  treated  an  average  flow  of  0,6  mgd  fronj  a  service  area  of  15  square 
miles.  The  plant  consisted  of  an  influent  piimping  station,  chlorination 
facilities,  Imhoff  tank,  two  sludge  drying  beds,  standard- rate  trickling 
filter,  two  secondary  clarifiers,  and  effluent  holding  pond.  The  final 
effluent  flowed  to  Buena  Vista  Lagoon  (Brown  Bird  Sanctuary). 
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The  City  of  Carlsbad  now  disposes  of  its  wastes  through  the 
Encina  Water  Pollution  Control  Facility,  operated  by  San  Diego  County 
Department  of  Specieil  District  Services.  Flow  was  diverted  to  the 
Encina  pleuit  on  September  5>  I965. 

Escondido  Waste  Water  Treatment  Plant 

Escondido  is  now  served  by  the  new  secondary  waste  water  treat- 
ment plant.  The  old  plant  had  a  design  capacity  of  0.8  mgd  and,  during 
the  196U-65  fiscal  year,  treated  an  average  flow  of  O.9U  mgd.  It  consisted 
of  an  influent  pumping  station,  four  primary  clarifiers,  a  standard-rate 
trickling  filter,  three  secondary  clarifiers,  a  chlorine  contact  tsink, 
and  three  sludge  digesters. 

Flow  was  diverted  to  the  new  plant  in  May  1966.  The  plant  has 
been  destroyed. 

Solana  Beach  Wa^te  Water  Treatment  Plant 

The  Solana  Beach  Waste  Water  Treatment  Plant  was  a  secondeiry 
treatment  facility  operated  by  the  Solana  Beach  Sanitation  District. 
The  plant  has  a  design  capacity  of  O.I8  mgd  and,  for  a  portion  of  the 
1965-66  fiscal  year,  treated  an  average  daily  flow  of  0.25  mgd.  The 
plant  consists  of  a  bar  screen,  Imhoff  tank,  standard-rate  trickling 
filter,  sludge  digester,  and  two  oxidation  ponds  in  series.  The  final 
effluent  was  discharged  to  San  Eli jo  Lagoon. 

Service  to  Solana  Beach  Sajiitation  District  is  now  provided 
by  the  San  Elijo  Water  Pollution  Control  Facility,  operated  by  San  Diego 
Coxinty's  Department  of  Special  District  Services.  Flows  were  diverted 
to  San  Elijo  on  May  10,  1966. 
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Vista  Waste  Water  Treatment  Plant 

The  Vista  Waste  Water  Treatment  Plant  consisted  of  two  separ- 
ate treatment  units  on  one  site,  operated  by  the  Vista  Sanitation  District. 
The  average  flow  handled  by  this  plant  for  the  I965-66  fiscal  year  was 
l.li<-  mgd.  The  older  unit  has  a  design  capacity  of  0.9  mgd.  It  consists 
of  an  Imhoff  tank,  standard-rate  trickling  filter,  and  final  clarifier. 
The  newer  unit  consists  of  a  barminutor,  primary  clarifier,  sludge 
digester,  high-rate  trickling  filter,  and  two  oxidation  ponds  for  addi- 
tional treatment.  The  older  and  newer  units  together  have  a  design 
capacity  of  1.1  mgd.  The  final  effluent  was  discharged  into  Buena  Vista 
Creek. 

The  Vista  Sanitation  District  has  been  served  by  the  Encina 
Water  Pollution  Control  Facility  since  September  5j  19^5 • 

Camp  Pendleton  Subarea 
The  12  existing  sewage  treatment  plants  in  the  Camp  Pendleton 
Subarea  are  described  below. 

Camp  Pendleton  Waste  Water  Treatment  Plant  No.  1 

Camp  Pendleton  Waste  Water  Treatment  Plant  Wo.  1  is  a  second- 
ary treatment  facility.   The  plant  has  a  design  capacity  of  1.0  mgd  and, 
for  the  1965-66  fiscal  year,  treated  an  average  flow  of  O.50  mgd.  Treat- 
ment units  include  a  bar  screen,  a  grit  chamber,  a  primary  clarifier,  two 
trickling  filters,  a  secondary  clarifier,  a  two-stage  digester,  and 
chlorination  facilities.  The  final  effluent  is  discharged  to  a  12- 
million  gallon  holding  pond,  which  is  used  for  a  fish  hatchery,  and  the 
pond  overflow  discharges  to  Lake  O'Neill. 
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Camp  Pendleton  Waste  Water  Treatment  Plant  No.  2 

Camp  Pendleton  Waste  Water  Treatment  Plant  No.  2  is  a  second- 
ary treatment  facility.  The  plant  has  a  design  capacity  of  0.5  mgd  and, 
during  the  1965-66  fiscal  year,  treated  an  average  flow  of  O.52  mgd. 
Treatment  units  include  a  bar  screen,  a  grit  chamber,  primary  and 
secondary  clarifiers,  two  trickling  filters,  a  single-stage  sludge 
digester,  and  chlorination  facilities.  The  final  effluent  is  dis- 
charged to  holding  ponds  from  which  part  of  the  flow  is  used  for  golf 
course  irrigation  and  the  remainder  is  discharged  to  the  Santa  Margarita 
River  drainage  basin  for  recharge  of  ground  water  basins. 

Camp  Pendleton  Waste  Water  Treatment  Plant  No.  3 

Camp  Pendleton  Waste  Water  Treatment  Plant  No.  3  is  a  second- 
ary treatment  facility  with  a  design  capacity  of  0.8  mgd.  During  the 
1965-66  fiscal  year,  the  plant  treated  and  disposed  of  an  average  flow 
of  O.Uo  mgd.  Treatment  units  consist  of  a  bar  rack,  grit  chamber,  two 
primary  clarifiers,  two  trickling  filters,  oxidation  pond,  a  primary 
and  a  secondary  digester,  and  chlorination  facilities.  The  final 
effluent  is  discharged  to  the  Santa  Margarita  River  Basin  for  recharge 
of  the  groixnd  water  basin. 

Camp  Pendleton  Waste  Water  Treatment  Plants  No.  h,   5>  ^^^   6 

Operation  of  Camp  Pendleton  Waste  Water  Treatment  Plants  No.  U, 
5,  and  6  was  discontinued  in  1959- 
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Camp  Pendleton  Waste  Water  Treatment  Plant  No.  8 

Camp  Pendleton  V/aste  Water  Treatment  Plant  No.  8  is  a  second- 
ary treatment  facility.  The  plant  has  a  design  capacity  of  0.32  ragd 
and,  during  the  I965-66  fiscal  year,  treated  and  discharged  an  average 
flow  of  0.13  mgd.   Treatment  units  include  a  bar  screen,  a  grit  chamber, 
primary  clarifier,  sludge  digester,  oxidation  pond,  and  chlorination 
facilities.  The  final  effluent  is  discharged  into  the  Santa  Margarita 
River  for  recharge  of  ground  water  basins. 

Camp  Pendleton  Waste  Water  Treatment  Plant  No.  9 

The  Camp  Pendleton  Waste  Water  Treatment  Plant  No.  9  is  a 
secondary  treatment  facility  with  a  design  capacity  of  0.37  nigd.  The 
plant  consists  of  a  bar  screen,  grit  chamber,  primary  clarifier,  sludge 
digester,  oxidation  ponds,  and  chlorination  facilities.  The  plant  efflu- 
ent is  discharged  to  a  creek  bed  in  Los  Pulgas  Canyon  and  recharges  the 
ground  vrater  basin.  Waste  water  flov;  for  1965-66  was  0.13  mgd. 

Camp  Pendleton  Waste  Water  Treatment  Plant  No.  10. 

Camp  Pendleton  Waste  Water  Treatment  Plant  No.  10  provides 
secondary  treatment  and  has  a  design  capacity  of  0.37  mgd.  Actual 
flow  during  1965-66  was  0.12  mgd.  Treatment  units  consist  of  a  bar 
screen,  grit  chamber,  primary  clarifier,  sludge  digester,  chlorination 
facilities,  and  oxidation  ponds.  The  final  effluent  overflows  into 
San  Onofre  Creek  and  recharges  the  ground  water  basin. 
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Camp  Pendleton  Waste  Water  Treatment  Plant  No.  11 

Camp  Pendleton  Waste  Water  Treatment  Plant  No.  11  has  a  design 
capacity  of  0.75  mgd.  Waste  water  flow  during  1965-66  was  0.37  mgd. 
The  plant,  which  provides  secondary  treatment,  consists  of  a  bar  screen, 
grit  chamber,  primary  clarifiers,  sludge  digester,  oxidation  ponds, 
secondary  clarifier,  and  chlorination  facilities.  The  final  effluent 
discharges  to  San  Onofre  Creek  and  recharges  the  ground  water  basin. 

Camp  Pendleton  Waste  Water  Treatment  Plant  No.  12 

Camp  Pendleton  Waste  Water  Treatment  Plant  No.  1^  provides 
secondary  treatment  at  a  design  capacity  of  0.37  mgd.  Waste  water  flow 
during  1965-66  was  0.32  mgd.  The  plant  consists  of  a  bar  screen,  grit 
chamber,  primary  clarifier,  sludge  digester,  chlorination  facilities, 
and  oxidation  ponds.   The  final  effluent  overflows  to  San  Mateo  Creek 
and  recharges  the  ground  water  basin. 

Camp  Pendleton  Waste  Water  Treatment  Plant  No.  13 

Camp  Pendleton  VJaste  Water  Treatment  Plant  No.  I3  is  a  second- 
ary treatment  facility  with  a  design  capacity  of  0.72  mgd.  During  the 
1965-66  fiscal  year,  the  plant  treated  and  discharged  an  average  flow 
of  0.57  nigd.   Treatment  units  include  a  bar  screen,  grit  chamber, 
primary  clarifier,  sludge  digester,  chlorination  facilities,  and 
oxidation  ponds.  The  final  effluent  is  discharged  into  the  Santa 
Margarita  River.  Additions  are  now  under  construction  for  one  second- 
ary clarifier,  one  trickling  filter,  recirculating  pumps  and  sludge 
heater. 
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Camp  Pendleton  Waste  Water  Treatment  Plant  No.  ik 

Camp  Pendleton  Waste  Water  Treatment  Plant  No.  ll+  is  an  l8-acre 
raw  waste  water  stabilization  pond  with  a  treating  capacity  of  O.360  mgd. 
The  plant  commenced  operation  in  October  196^+. 

Camp  Pendleton  Waste  Water  Treatment  Plant  No.  1^ 

Camp  Pendleton  Waste  Water  Treatment  Plant  No.  15  is  a  5.65-acre 
raw  waste  water  stabilization  pond,  with  a  treating  capacity  of  0.110  mgd. 
The  plant  commenced  operation  in  December  I966. 

Naval  Weapons  Station,  Fallbrook  Annex  Waste  Vfater  Treatment  Plant 

The  Naval  Weapons  Station  Waste  Water  Treatment  Plant,  serving 
that  installation,  provides  primary  treatment  and  chlorination  at  a  design 
capacity  of  0.33  mgd.  During  the  1965-66  fiscal  year,  the  plant  treated 
an  average  flow  of  O.O9  mgd.  Treatment  units  include  a  comminutor, 
Imhoff  tanl-c,  and  chlorination  facilities.  The  final  effluent  discharges 
into  Fallbrook  Creek. 
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APPEMDIX  D 

QUAMTITY  AMD  QUALITY  OF  SEWAGE 
DISCHARGED  IN  COASTAL  SAN  DIEGO  COUNTY 
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TABLE  20 

TRUNK  SEWER  FLOWS, 
SAN  DIEGO  METROPOLITAN  SUBAREA 


Trunk  sewer 

I       Flow  given 

.  million  gallons 
acre-feet  per 

per  day 
year 

August  2-3,   : 
1956      : 

July  9-16,    : 
1958      : 

J\3ly  16-20, 
1962 

Balboa 

0.90 

1.60 

2.60 

1,010 

1,790 

2,920 

Cabrillo 

— 

0.52 
580 

0.30 
360 

East  San  Diego 

7.60 

a  Mo 

6.iK) 

12.60  * 

7,170 

14,120 

Encanto 

^^ 

1.60 

2.90 

-- 

1,790 

3,260 

La  Jolla 

— 

3.10 

3,i^70 

4.30 
4,850 

Linda  Vista 

— 

0.86 
960 

— 

Mission  Valley- 

2.30 
2,600 

2.70 
3,020 

3.20 
3,550 

Murray  Canyon 

— 

8k) 

— 

National  City 

— 

1,620 

— 

Rose  Canyon 

~ 

0.30 
3k) 

2.20  * 
2,460 

*May  be  in  error  due  to  backwater  curves  or  other  conditions  at 
sampling  point 
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TABLE  21 

HISTORICAL  QUANTITIES  OF  SEWAGE  DISCHAEGED  IN  THE 
SAW  DIEGO  METROPOLITAN  SUEABEA 


Facility 

„,     .     .   million  gallons  per  day 

Flow  given  in  iP—z ^ 

acre-feet  per  year 

1955-56 

:i956-57 

:i957-5cl 

:i958-59 

:i959-60 

•1960-61 

;i96l-62 

:i962-63 

;i963-6i+ 

Camp  Elliot  Sewage 

■■ 

— 

0.17 
190 

0.13 
i46 

0-13 
i4o 

0.00 
0.00 

0.00 

0.00 

0.00 
0.00 

Treatment  Plant 

-- 

Chula  Vista 

"G"  Street  Plant 

— 

— 

0.60 
672 

0.60 
672 

0.60 
672 

0.46 
516  ■ 

0.35 
392 

0.49 
549 

— 

"J"  Street  Plant 

— 

1.71 

1,920 

1.66 
1,860 

1.90 

2,130 

2.15 
2,4l4 

2.35 
2,635 

2.80 
3,133 

2.69 
3,008 

— 

Coronado 

"B"  Street  Outfall 

— 

1.26 
1,1+12 

— 

-- 

-- 

— 

0.39 

1+37 

0-39 
437 

— 

"K"  Street  Outfall 



— 

— 

— 

— 

— 

0.86 
963 

0.86 
963 

— 

El  Cajon  Sewage 
Treatment  Plant 

0.78 
8S1 

l.Qlf 
1,166 

i.ka 
1,656 

2.04 

2,286 

2.09 
2,31*6 

2.06 
2,303 

2.30 
2,582 

2.51 
2,810 

— 

Gillespie  Field  Sewage 
Treatment  Plant 

-- 

-- 

— 

— 

0.02 
23 

0.03 
34 

0.04 
45 

0.03 
34 

— 

Imperial  Beach  Sewage 
Treatment  Plant 

-- 

-- 

-- 

— 

0.80 
900 

0.85 
950 

^ — 

-- 

— 

International  Sewer 
Outfall 

3.J+8 
3,912 

3-72 
1^,171 

k.k3 
1^,985 

4.45 

4,980 

4.38 
4,922 

3.80 
4,206 

1.92 
2,151 

0.00 
0.00 

0.00 
0.00 

Lakeside  Sewage 
Treatment  Plant 

-- 

— 

-- 

55 — 

0.04 
k6 

0.04 

46 

0.15 
16a 

0.18 

202 

0.23 
259 

Palm  City  Sewage 
Treatment  Plant 

— 

— 

— 

0.46 
516- 

0.61 
682 

0.75 
84o 

0.79 
885 

0.87 

975 

-- 

Ream  Field  Sewage 
Treatment  Plant 

-- 

-- 

0.20 
224 

0.22 
242 

0.09 

101 

0.08 
90 

0.12 
134 

0.12 
134 

-- 

San  Diego  Harbor 
Drive  Plant 

39.90 
41+,  786 

U2.50 
W,6W 

1+4.60 
49,914 

45.80 
51,357 

47^ 
53,603 

47.80 
53,582 

48.80 
54,650 

48.00 
53,767 

-- 

Santee  Sewage 
Treatment  Plant 

-- 

— 

— 

— 

0.45 
509 

0.56 
628 

0.85 
952 

0.80 
896 

0.85 

948 

San  Ysidro  Sewage 
Treatment  Plant 



— 

— 

— 

0.20 

224 

0.20 

224 

0.30 
336 

0.30 
336 

0.26 
288 

Spring  Valley  Sewage 
Treatment 

-- 

-- 

— 

0.79 

8B5 

1.26 

i,4i4 

1.23 

1,378 

1.56 

1,748 

1.71 
1,915 

— 
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TABLE  22 

HISTOBICAL  QUAMTITIES  OF  SEWAGE  DISCHARGED  IN  THE 
SAN  DIEGO  COUNTY  SUBAREA 


Flow 

given  in 

million 

gallons 

per  day 

Facility- 

acre- 

feet  per 

year 

1955-56 

:i956-57 

!l957-58 

;i958-59 

!l959-60 

I1960-61 

:i96l-62 

:i962-63 

:i963-64 

Alpine  Sewage 

„ 

.. 

„ 

0.01 

0.01 

0.01 

0.01 

0.02 

Treatment  Plant 

— 

— 

— 

— 

11 

11 

11 

11 

22 

Callan  Sevrage 
Treatment  Plant 

~ 

— 

— 

0.04 
1*5  ■ 

— 

— 

0.24 
268 

W 

0.33 
371* 

Cardiff  Sewage 



.. 

__ 

.. 

__ 

0.21 

0.28 

0.30 

0.37 

Treatment  Plant 

— 

— 

~ 

— 

— 

235 

312 

336 

4l8 

Carlsbad  Sewage 

._ 

__ 

_. 

._ 

0.60 

0.60 

0.47 

0.47 

0.45 

Treatment  Plant 

-- 

— 

— 

-- 

672 

672 

526 

526' 

505 

Del  Mar  Sewage 

.. 

.. 

.. 

_. 

.. 

0.18 

0.18 

0.20 

0.24 

Treatment  Plant 

-- 

— 

~ 

— 

~ 

202 

202 

224 

266 

Encinitas  Sewage 

_. 

__ 

__ 

__ 

_. 

__ 

w 

0.30 
330 

__ 

Treatment  Plant 

— 

— 

— 

~ 

~ 

— 

-- 

Escondido 
Old  plant 

0.63 
706^ 

0.68 
760 

1.04 
1,165 

— 

1-12 
1,271 

0.58 
649 

79B 

0.69 
773 

— 

New  plant 

__ 

.« 

-  — 

__ 

__ 

0.55 
620 

0.68 

0.78 

1.64 

-- 

-- 

— 

— 

— 

761 

87I* 

1,843 

Fallbrook  Sewage 
Treatment  Plant 

— 

— 

0.16 
179 

0.17 
190 

0.27 
302 

— 

— 

0.25 
280 

§!i^ 

Julian  Sewage 

__ 

_» 

«. 

_. 

_« 

0.01 

0.01 

0.01 

0.01 

Treatment  Plant 

— 

~ 

~ 

~ 

~ 

11 

11 

11 

11 

Oceans ide  Sewage 

1.60 

1.58 

1.83 

1.83 

2.12 

2.17 

2.41 

2.59 

2.64 

Treatment  Plant* 

1,798 

1,775 

2,053 

2,053 

2,373 

2,555 

2,704 

2,901 

3,026 

Pomerado  Sewage 

__ 

__ 

__ 

__ 

0.12 

0.21 

0.39 

0.31 

o.4i 

Treatment  Plant 

-- 

— 

— 

— 

I3I* 

235 

1*37 

437 

46o 

Ramona  Sewage 

__ 

__ 

^_ 

__ 

0.07 

0.07 

0.06 

0.10 

0.10 

Treatment  Plant 

— 

-- 

-- 

-- 

79 

79 

67 

110 

110 

Rancho  del  Campo 

__ 

__ 

__ 

«_ 

0.04 

0.04 

0.04 

o.o4 

__ 

Sewage  Treatment 

-- 

— 

— 

— 

1*5 

1*5 

1*5 

1*5 

— 

Plant 

Rancho  Santa  Fe 

_„ 

__ 

.._ 

__ 



0.02 

0.04 

0.05 

0.05 

Sewage  Treatment 

— 

— 

— 

-- 

— 

22 

1*5 

56 

56 

Plant 

San  Marcos  Sewage 

__ 

__ 

__ 

__ 

0.04 

0.07 

0.07 

0.17 

0.16 

Treatment  Plant 

-- 

-- 

-- 

— 

1*5 

79 

79 

190 

178 

Solana  Beach  Sewage 
Treatment  Plant 

— 

— 

— 

— 

0.17 
192 

0.15 
168 

0.15 
168 

0.20 
224 

0.24 
269 

Vista  Sewage 

„ 

.. 

.. 

0.86 

1.02 

0.99 

1.16 

1.11 

1.12 

Treatment  Plant 

— 

— 

— 

963 

1,145 

1,110 

1,298 

1,240 

1,252 

*The  flows  from  Oceanside's  three  plants  are  combined  here  because  all  discharge  to  the  same  point 
(Whelan  LaJne) . 
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TABLE  £3' 

HISTORICAL  QUANTITIES  OF  SEWAGE  DISCHARGED  IN  THE 
CAMP  PENDLETON  3UBAREA 


I 


I\acility 

Flow 

given  in 

million 
acre- 

gallons 
feet  per 

per  day- 
year 

1955-56 

:i956-57 

;i957-58 

:i958-59 

;i959-60 

I196O-6I 

;i96i-62 

:i962-63 

;i963-6i* 

Canrp  Pendleton 
Plant  No.  1 

1.0^ 
l,lil 

0.71 
795 

b«5 

0.66 
7k) 

0.63 

0.67 
751 

0.67 
751 

0.62 
69I* 

,o-?7 
639 

Plant  No.   2 

0.66 

7^40 

0.73 
5l8 

0.66 
7to 

0.66 

0.61 
685 

0.62 
69I* 

0.66 
7lto 

0.63 
706 

0.65 
723 

Plant  No.   3 

0.63 
706 

o.?5 
616 

0.52 
582 

0.1*2 
1*71 

0.37 
ln5 

w 

31*7 

0.37 
•+15 

0.^2 
353 

Plant  No.   l+« 

0.07 

0.08 

0.07 

0.08 

0.00 

0.00 

0.00 

0.00 

__ 

75 

90 

75 

90 

0.00 

0.00 

0.00 

0.00 

— 

Plant  No.   5* 

0.22 
2h6 

0.20 
22it 

0.21 
235 

0.22 
2k6 

0.00 
0.00 

0.00 
0.00 

0.00 
0.00 

0.00 
0.00 

— 

Plant  No.  6* 

0.07 
75 

0.06 
67 

0.06 
67 

0.06 
67 

0.00 
0.00 

0.00 
0.00 

0.00 
0.00 

0.00 
0.00 

— 

Plant  No,  8 

0.21* 
269 

0.23 
258 

0.23 
258 

0.22 
2k6 

— 

— 

~ 

~ 

0.25 
275 

Plant  No.   9 

0.27 
302 

0.36 

k)3 

0.32 
35^ 

0.28 
31I* 

— 

~ 

~ 

— 

0.25 
275 

Plant  No.   10 

0,12 
I3U 

0.12 
13I4 

0.12 
13I* 

0.15 
168 

~ 

~ 

~ 

~ 

O.ll* 

156 

Plant  No.  11 

§t^ 

0.37 

0.19 
213 

0.16 
179 

— 

-- 

-- 

" 

0.27 
30I* 

Plant  No.   12 

w 

o-?3 
370 

0.25 
280 

0.22 
2k6 

-- 

— 

~ 

" 

0.38 
1*26 

Plant  No.   13 

ft? 

0.22 

2ki> 

0.18 
202 

0.33 
370 

0.1*5 
50I* 

0.38 

1*26 

0.1*1* 

1*83 

0.1*1 
1+59 

0.37 

i*iii 

Pallbrook  Naval 
Reservation  Sewage 

— 

— 

0.26 
290 

— 

— 

— 

0.03 
31^ 

0.03 

3h' 

o.oi* 
1*5 

Treatment  Plant 

*This  plant  was  discontinued  in  1959- 
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TABLE  2k 

MHJERAL  QUALirr  OP  EFFLUEHTS  FROM  SEWAGE  PLAHTS  IH  TEE 
SAK  DIEGO  METROPOLITAN  SraAHBA 


Property* 

Chula  Vista 

"G"  Street 

plant 

Chula  Vista 

"J"  Street 

plant 

Coronado 

"B"  Street 

outfall 

Coronado 

"K"  Street 

outfall 

El  Cajon 
plant 

GUlespie 
Field 
plant 

Imperial 
Beach 
plant 

Treatment 

Primary 

I>rimary 

None 

None 

Aeration 

Trickling 
filter 

Trickling 
filter  & 
lagoon 

Date  sampled 

6-20-60 
6-21-60 

5-9-62 

6-20-60 

6-20-60 

5-9-62 

7-19-62 

7-18-62 

pH 

7A 

7.3 

8.6 

7.3 

7.2 

7.7 

7.8 

EC  X  10^  at  25°  C. 

1,791 

2,155 

1,209 

2,150 

2,371* 

1,600 

15,250 

Calcium 

75 

77 

66 

70 

82 

73 

230 

Magnesium 

39 

37 

27 

47 

51* 

30 

388 

Sodium 

189 

271 

93 

276 

30it 

195 

3,100 

Potassium 

14 

17 

5 

lU- 

19 

20 

330 

Ammonium 

25 

93 

23 

0.0 

77 

k 

2 

Carbonate 

0.0 

0.0 

3.0 

0.0 

0.0 

0.0 

0.0 

Bicarbonate 

295 

783 

86 

75 

1*33 

128 

310 

Sulfate 

309 

108 

323 

326 

308 

171* 

931 

Chloride 

197 

283 

9h 

395 

381 

238 

5,751* 

Nitrate 

0.0 

0.0 

2.0 

26 

0.0 

67 

0.0 

Fluoride 

3 

0.75 

O.lt 

0.2 

1.8 

6.2 

0.1* 

Boron 

1 

1 

0 

0.2 

1 

3.5 

2 

Silica 

36 

— 

9 

32 

16  ' 

13 

31 

Total  dissolved 
solids 

1,200 

1,610 

785 

1,365 

1,690 

l,00lf 

U,028 

Total  hardness 
as  CaCO, 

3l)-9 

3it5 

275 

371 

355 

309 

2,168 

Noncarbonate 

hardness  as  CaCOq 

107 

0.00 

200 

309 

71 

20^1 

1,911* 

Organic  Nitrogen 
as  N 

18 

— 

20 

1.0 

~ 

12 

9 

Nitrite  as  N 

0.0 

~ 

0.1 

0.1 

~ 

0.3 

0.0 

Orthophosphate 

37 

90 

3 

1 

56 

0.0 

8 

ABS  detergents 

~ 

— 

~ 

~ 

~ 

0.9 

7 

Percent  sodium 

he 

1*9 

37 

61 

50 

55 

72 

*A11  chemical  constituents  are  in  parts  per  million,  except  pH,  EC,  and  percent  sodium.  EC  is  electri- 
cal conductivity  in  micromhos  per  cm.  at  25°  C. 
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TABLE  2k 

MINERAL  QUALmf  OF  EFFLUENTS  FROM  SEWAGE  PLANTS  IN  THE 
SAN  DIEGO  METROPOLITAN  SUBAREA 
(continued) 


Property* 

Lakeside 

Palm  City 

Ream  Field 

San  Diego 
Harbor 

San  Diego 
Point 

Santee 

San  Ysidro 

Spring 

Valley 

plant 

plant 

plant 

plant 

Drive 
plant 

Loma 
plant 

plant 

plant 

Treatment 

Lagoon 

Trickling 

filter  & 

lagoon 

Primary 

Prijnary 

Primary 

Aeration 
&  lagoon 

Lagoon 

Trickling 
filter 

Date  Sampled 

7-19-62 

7-18-62 

7-18-62 

6-il*-62 

9-26-63 

5-17-62 

10-9-62 

6-13-62 

pH 

7.8 

8,0 

7.3 

7.1 

6.8 

8.1* 

7.8 

7.2 

EC  X  10^  at  25°  C. 

2,160 

7,000 

1,910 

2,792 

2,650 

1,621 

1,890 

2,697 

Calcium 

88 

220 

91^ 

8l^ 

13k 

61* 

70 

106 

Magnesium 

in 

11*0 

3k 

50 

2k 

35 

1*4 

59 

Sodium 

305 

1,200 

205 

396 

375 

202 

275 

386 

Potassium 

33 

101 

28 

23 

23 

20 

19 

15 

Ammonium 

18 

21 

16 

65 

25 

31 

~ 

~ 

Carbonate 

0.0 

0.0 

0.0 

0.0 

0.0 

36 

0.0 

0.0 

Bicarbonate 

318 

561 

301 

1*58 

331 

199 

217 

367 

Sulfate 

452 

396 

200 

289 

331 

298 

1(05 

1*20 

Chloride 

327 

2,l81t 

325 

53*+ 

511* 

220 

280 

1*59 

Nitrate 

0.0 

0.0 

0.0 

0.0 

0.0 

1.0 

0.0 

0.0 

Fluoride 

0.8 

0.6 

0.1* 

1.0 

0.8 

0.2 

0.8 

1.9 

Boron 

0.9 

1.2 

0.6 

1.3 

0.8 

0.9 

0.7 

1.3 

Silica 

33 

1*0 

23 

20 

21* 

30 

29 

23 

Total  dissolved 
solids 

1,436 

1*,232 

1,252 

1,950 

1,670 

1,125 

1,266 

1,850 

Total  hardness 
as  CaCOo 

391 

1,125 

378 

375 

^+35 

223 

355 

505 

Noncarbonate 

hardness  as  CaCO, 

130 

665 

131 

Jto 

163 

81* 

177 

201* 

Organic  Nitrogen 

81 

„ 

.. 

„ 

16 

1 

„ 

„ 

as  N 

Nitrite  as  N 

0.0 

0.0 

0.0 

— 

0.0 

0.2 

— 

~ 

Orthophosphate 

11 

21 

8 

U6 

29 

6 

9 

— 

ABS  detergents 

10 

8 

3 

— 

8 

9 

19 

~ 

Percent  sodium 

58 

67 

k9 

58 

6k 

51 

61 

62 

♦All  chemical  constituents  are  in  parts  i)er  million,  except  pH,  EC,  and  percent  sodium.  EC  is  electri- 
cal conductivity  in  micromhos  per  cm.  at  25°  C. 
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TABUS  25 

MINERAL  QUALITY  OF  SEWAGE  FROM  TRUNK  SEWERS 
IN  THE  SAN  DIEGO  METROPOLITAN  SUBAREA 


Property*           : 

Balboa 

tCabrillo 

;    East     ; 

;San  Diego  1 

Encanto 

:La 

Jolla 

Linda 
Vista 

Mission 
Valley 

1  Murray 
1  Canyon 

"National 
;     City 

Rose 
Canyon 

Date  sampled 

7-17-62 
7-18-62 

7-17-62 
7-18-62 

7-18  -62 
7-19-62 

7-18-62 
7-19-62 

7 
7 

-19-62 
-20-62 

1-31-61 

7-16-62 
7-17-62 

7-  9-58 
7-16-58 

7-15-58 
7-16-58 

7-19-62 
7-20-62 

pfl 

7.5 

7.5 

7.3 

7.5 

7.3 

7.1+ 

7.9 

6.8 

7.^ 

7.5 

EC  X  10^  at  25°  C. 

1,525 

1,530 

1,760 

2,1+00 

2 

,500 

1,626 

1,810 

1,563 

1,571 

1,910 

Calcium 

73 

72 

89 

96 

82 

57 

l»6 

65 

1+1+ 

109 

Magnesium 

kB 

37 

kl 

1^5 

55 

35 

1+1 

26 

21+ 

39 

Sodium 

172 

17!^ 

195 

3h6 

325 

200 

250 

175 

198 

210 

Potassium 

25 

2l^ 

27 

30 

1+5 

18 

26 

22 

18 

31 

Ammonium 

5.8 

h.^ 

21 

16 

37 

h9 

19 

1*9 

62 

1+0 

Carbonate 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

Bicarbonate 

266 

260 

328 

378 

311* 

390 

319 

328 

395 

396 

Sulfate 

362 

3U8 

373 

375 

3&k 

337 

336 

270 

136 

379 

Chloride 

iU4 

11*5 

202 

k20 

459 

160 

232 

150 

191* 

229 

Kltrate 

0.0 

0.0 

0.0 

0.0 

0.0 

2.5 

0.0 

0.0 

0.0 

0.0 

Jluoride 

1.8 

0.7 

0.5 

0.3 

0.8 

0.1+ 

1 

0.2 

0.6 

0.1 

Boron 

0.8 

0.8 

0.8 

0.8 

0.6 

1.2 

0.9 

0.6 

0.6 

1 

Silica 

30 

32 

30 

29 

25 

20 

33 

32 

32 

22 

Total  dissolved 
solids 

1,026 

1,061^ 

1,300 

1,696 

1 

,892 

1,060 

1,180 

1,172 

1,056 

1,121+ 

Total  hardness 
as  CaC03 

382 

331^ 

395 

1423 

430 

281+ 

283 

270 

211 

1*33 

Noncarbonate 
hardness  as  CaCOo 

l6l^ 

120 

126 

103 

172 

0.0 

21 

2 

0.0 

108 

Organic  Nitrogen 
as  N 

1^ 

3 

26 

6 

3 

~ 

~ 

~ 

~ 

— 

Nitrite  as  N 

0.0 

0.0 

0.0 

0.0 

0.0 

— 

0.0 

— 

— 

0.0 

Orthophosphate 

18 

20 

12 

13 

9 

~ 

21+ 

22 

1*6 

7 

ABS  detergents 

7 

8 

11 

11 

7 

~ 

8 

— 

-- 

5 

Percent  sodium 

h6 

50 

U6 

60 

58 

h9 

60 

1*7 

52 

1+1+ 

♦All  chemical  constituents  are  in  parts  per  million,  except  pH,  EC,  and  percent  sodium.  EC  is  electrical  conductivity 
in  micromhos  per  cm.  at  25*  C. 


-11+5- 


TABLE  26 

MINERAL  QUALITY  OF  EFFLUENTS  FROM  SEWAGE  PLANTS  IN  THE 
SAM  DIEGO  COUNTY  SUBAREA 


Property* 


Alpine 


Callan 


Cardiff 


Carlsbad 


Del  Mar 


Enoinitas 


lEscondido; 
;  (older  ! 
;  plant)   ; 


Escondldo 
(newer 
plant ) 


Fallbrook 


Julian 


Treatment 

Lagoons 

Lagoons 

Lagoon 

Trickling 
filter 

Lagoons 

Trickling 

filter  & 

lagoon 

Trickling 
filter 

Aeration 

Lagoons 

Lagoons 

Date  sampled 

7-17-62 

10-9-62 

5-10-62 

5-10-62 

5-10-62 

6-20-62 

7-3-63 

7-2-63 

5-6-63 

7-17-62 

pH 

9.6 

7.1 

7.6 

7.4 

8.5 

7.3 

7.1 

7.2 

7.8 

7.7 

EC  X  10^  at  25°   C. 

1,110 

1,1(60 

1,784 

2,965 

1,819 

2,166 

1,925 

1,950 

1,650 

485 

Calcium 

3h- 

98 

58 

111+ 

68 

56 

97 

71 

83 

38 

Magnesium 

27 

37 

50 

83 

45 

kh 

kx 

1+6 

34 

9 

Sodium 

180 

160 

285 

492 

331 

336 

250 

275 

235 

50 

Potassium 

30 

11 

21 

19 

k6 

23 

20 

2k 

14 

11 

Ammonium 

0.0 

— 

kh 

3 

8 

1+2 

~ 

— 

— 

3 

Carbonate 

97 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

Bicarbonate 

103 

11+5 

377 

261 

267 

370 

191 

281+ 

311 

155 

Sulfate 

132 

362 

31*2 

279 

380 

3I+7 

320 

323 

344 

48 

Chloride 

171 

196 

272 

789 

3I40 

288 

326 

284 

182 

50 

Nitrate 

0.0 

0.0 

0.0 

10 

1 

16 

22 

1+ 

0.0 

0.0 

Fluoride 

1 

0.2 

1.1 

1.7 

0.7 

2.5 

1.2 

1.6 

0.8 

0.8 

Boron 

0.8 

0.3 

0.9 

0.5 

0.9 

1.3 

0.7 

0.9 

0.7 

0.3 

Silica 

1^3 

9 

22 

16 

31 

11+ 

27 

28 

23 

25 

Total  dissolved 

8ll+ 

1,008 

1,365 

2,080 

1,390 

1,550 

1,450 

1,292 

1,020 

328 

solids 

Total  hardness 

194 

397 

3ita 

626 

353 

303 

1+12 

365 

347 

133 

as  CaCOg 

Noncarbonate  hardne 

ss       0.0 

278 

39 

1+12 

134 

19 

255 

132 

92 

5 

as   CaCOj 

Organic  Nitrogen 

0.5 

__ 

0.4 

k 

5 

2 

__ 

.. 

__ 

2 

as  N 

Nitrite  as  N 

0.1 

— 

0.8 

1 

0.7 

2 

~ 

— 

~ 

0.1 

Orthophosphate 

0.0 

2 

35 

3U- 

17 

56 

~ 

— 

— 

16 

ABS  detergents 

7 

0.5 

~ 

— 

— 

9 

— 

— 

5 

4 

Percent  sodium 

63 

k6 

56 

62 

62 

61 

55 

60 

58 

28 

*A11  chemical  constituents  are  in  parts  per  million,  except  pH,  EC,  and  percent  sodium.  EC  is  electrical  conductivity 
in  micromhos  per  cm.  at  25°  C. 
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TABLE  26 

MINERAL  QUALITY  OF  EFFLUENTS  FROM  SEWAGE  PLAMTS  IN  THE 

SAM  DIEGO  COUMTY  SUBAREA 

(continued) 


Property* 

Oceans ide 

:Pomerado 

;  Ramona 

:  Rancho 
:   del 
:  Campo 

Rancho 

Santa 

Fe 

'   San 
\   Marcos 

[   Solana 
;  Beach 

:  Sorrento 

:  Viejas 
:  Honor 
:  Ceimp 

:  Vista 

Treatment 

Lagoon 

Trickling 
filter 

Trickling  Trickling 
filter  &   filter 
lagoon 

Aeration 

Aeration  Trickling 
filter  & 
lagoons 

Lagoon 

Aeration 

Trickling 

filter  & 

lagoons 

Date  sampled 

7-2-63 

7-16-62 

7-16-62 

7-17-62 

7-16-62 

5-2-62 

5-10-62 

10-9-62 

7-17-62 

5-2-62 

pH 

l.k 

8.1 

8.9 

8.1 

8.2 

7.0 

7.6 

7.5 

7.7 

7.2 

EC  X  10^  at  25'  C. 

2,600 

2,040 

1,810 

1,120 

2,000 

1,799 

2,906 

10,200 

1,130 

1,81*7 

Calcium 

106 

61 

5^^ 

k2 

63 

76 

58 

371 

33 

96 

Magnesium 

63 

53 

45 

32 

3k 

55 

57 

376 

3^* 

50 

Sodium 

370 

265 

270 

137 

315 

21*4 

1*92 

1,725 

150 

216 

Potassium 

23 

26 

25 

16 

26 

16 

23 

25 

21 

13 

Ammonium 

— 

28 

1* 

0.0 

2 

13 

1*0 

— 

5 

34 

Carbonate 

0.0 

0.0 

111 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

Bicarbonate 

ii6o 

31*6 

274 

289 

254 

303 

31*2 

220 

392 

426 

Sulfate 

322 

3ki 

218 

81 

330 

308 

349 

2,323 

55 

213 

Chloride 

470 

308 

298 

127 

332 

256 

725 

2,613 

138 

286 

Nitrate 

0.0 

k 

8 

58 

2 

1 

0.0 

0.0 

0.0 

0.0 

fluoride 

1 

0.5 

1 

0.5 

1 

1.6 

0.8 

0.8 

0.8 

1.1 

Boron 

0.8 

0.8 

0.8 

0.5 

O.k 

0.1 

0.6 

1.1 

0.2 

0.1 

Silica 

2k 

30 

32 

kl 

10 

21* 

20 

11 

62 

26 

Total  dissolved 
solids 

1,728 

l,25U 

1,198 

758 

1,1*68 

1,265 

2,070 

7,970 

71*6 

1,320 

Total  hardness 
as  CaCOg 

523 

390 

322 

237 

298 

415 

532 

2,1*68 

222 

444 

Honcarbonate         ihj 
hardness  as  CaCOj 

106 

30 

0.0 

90 

167 

252 

2,288 

0.0 

95 

Organic  Nitrogen 
as  N 

— 

— 

— 

1 

2 

0.0 

0.0 

— 

0.3 

20 

Nitrite  as  N 

— 

0.2 

0.5 

0.1+ 

0.1 

0.3 

0.5 

— 

0.0 

0.0 

Orthophosphate 

— 

36 

9 

23 

16 

58 

21*. 

0.0 

16 

11 

ABS  detergents 

~ 

6 

k 

5 

0.8 

— 

— 

— 

5 

— 

Percent  sodium 

59 

52 

62 

5k 

66 

53 

61 

60 

51 

46 

*A11  chemical  constituents  are  in  parts  per  million,  except  pH,  EC,  and  percent  sodium.  EC  is  electrical  conductivity 
in  mlcromhos  per  cm.  at  25°  C. 
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TABLE  27 

MINERAL  QUALITY  OF  EFFLUENTS  FROM  SEWAGE  PLAUTS  IN  THE 
CAMP  PENDLETON  SUBAREA 


Property* 

:  Camp 
tPendleton 
:  No.  1 

Camp 

Pendleton 

No.  2 

Camp   : 

Pendleton: 

No.  3   : 

Camp 

Pendleton 

No.  8** 

:  Camp 
.Pendleton 
No.  9»* 

:  Camp 
:Pendleton 
:  No.  10** 

Camp   : 

Pendleton: 

No.  11**: 

Camp   : 

Pendleton: 

No.  12*»: 

Camp 

Pendleton 

No.  13 

Fallbrook 

Naval 

Reservation 

Treatment 

Trickling 

filters  & 

lagoon 

Trickling 

filters  & 

lagoons 

Trickling 

filters  Sc 

lagoon 

Lagoons 

Lagoons 

Lagoons 

Lagoons 

Lagoons 

Lagoons 

Primary 

Date  sampled 

7-5-62 

7-5-62 

7-5-62 

2-25-60 

8-59 

8-59 

8-59 

8-59 

7-5-62 

7-li*-6o 

pH 

7.2 

7.0 

8.2 

7.6 

8.1* 

7.1* 

7.6 

10.0 

8.1 

7.1* 

EC  X  10^  at  25°  C 

1,401 

1,2  to 

1,560 

i,3to 

1,865 

1,260 

1,1*50 

880 

1,250 

1,530 

Calclxim 

k8 

65 

33 

51 

65 

73 

63 

38 

1*6 

— 

Magnesium 

35 

21* 

23 

21* 

1*5 

26 

32 

12 

35 

— 

Sodium 

179 

158 

275 

221 

200 

128 

169 

120 

231* 

~ 

Potassium 

11 

11* 

26 

— 

— 

— 

~ 

— 

21 

— 

Ammonium 

6 

3 

3 

— 

— 

— 

— 

~ 

35 

— 

Carbonate 

0.0 

0.0 

0.0 

— 

21* 

0.0 

0.0 

1*3 

0.0 

— 

Bicarbonate 

231 

232 

282 

232 

376 

261* 

202 

15 

1*22 

— 

Sulfate 

134 

111 

121* 

120 

66 

98 

90 

92 

11*6 

— 

Chloride 

211 

196 

308 

218 

322 

180 

21*6 

160 

275 

— 

Nitrate 

1*1 

10 

3 

3 

— 

— 

— 

— 

0.0 

— 

Fluoride 

1-7 

0.8 

0.1* 

0.1* 

— 

— 

— 

— 

2 

0.1* 

Boron 

0.6 

0.3 

0.6 

0.5 

0.5 

0.6 

0.1* 

0.3 

0.6 

-- 

Silica 

25 

23 

^^3 

21* 

35 

32 

1*2 

21 

32 

— 

Total  dissolved 
solids 

950 

71*6 

982 

9to 

1,305 

880 

1,015 

615 

1,092 

1,070 

Total  hardness 
as  CaCOj 

189 

262 

175 

228 

350 

290 

288 

11*1* 

260 

— 

Noncarbonate 

hardness  as  CaCC 

71^ 
3 

72 

0.0 

126 

161* 

182 

158 

96 

0.0 

— 

Organic  Nitrogen 
as  N 

0.5 

3 

8 

— 

— 

— 

— 

— 

>^3 

— 

Nitrite  as  N 

0.1* 

0.3 

0.2 

~ 

— 

— 

— 

~ 

0.5 

— 

Orthophosphate 

33 

10 

8 

— 

12 

12 

15 

0.1* 

21* 

— 

ABS  detergents 

5 

5 

6 

— 

— 

~ 

— 

— 

7 

— 

Percent  sodium 

57 

51* 

73 

76 

60 

1*68 

56 

61* 

55 

— 

*A11  chemical  constituents  are  in  parts  per  million,  except  pH,  EC,  and  percent  sodium.  EC  is  electrical  conductivity 
in  micromhos  per  cm.  at  25°  C. 
**Samples  taken  and  analyzed  by  the  Eleventh  Naval  District. 
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APPENDIX  E 
WATER  QUALITY  CRITERIA 

For  quality  standards,  water  supplies  are  classified  in  three 
general  types:  domestic,  agricultural,  sind  industrial. 

Municipal  and  Domestic  Water  Q^ality  Criteria 
Water  used  for  drinking  and  cooking  should  be  clear,  colorless, 
odorless,  pleasant  to  the  taste,  and  free  from  toxic  salts.  It  should 
not  contain  excessive  amounts  of  dissolved  mineral  solids,  and  it  must  be 
free  of  pathogenic  organisms.  Probably  the  most  widely  used  criteria  in 
determining  the  suitability  of  a  water  for  this  use  are  the  "Public  Health 
Service  Drinking  Water  Standards,  1962",  given  in  Table  28. 

Maximum  safe  limits  of  fluoride  ion  concentrations  axe  related 
to  mean  annual  temperatiire  and  are  defined  by  the  California  State 
Department  of  Public  Health  as  follows: 

Mean  annual            Mean  monthly  maximum 
temperature,         fluoride  ion  concentration, 
in  °F  in  ppm 

50  1.5 

60  1.0 

70  -  above  0.7 

Total  hardness  is  a  significant  factor  in  the  determination  of 
the  suitability  of  water  for  domestic  or  municipal  use.  Waters  contain- 
ing 100  parts  per  million  (ppm)  or  less  of  hardness  (as  CaCOo)  are  con- 
sidered "soft",  those  containing  101  to  200  ppm  are  considered  "moderately 
hard",  and  those  with  more  than  200  ppm  are  considered  "very  hard". 
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TABLE  28 


UNITED  STATES  PUBLIC  HEALTH  SERVICE 
DRINKING  WATER  STANDARDS 

1962 


Substance 


Reccanmended   :    Mandatory 
limits  of  concen-»  limits  of  concen- 
trations  ^  in  mg/]:  trations ,  in  mg/l 


Alkyl  benzene  siilfonate  (ABS) 

0.5 

Arsenic  (As) 

0.01 

Barium  (Ba) 

-- 

Cadmium  (Cd) 

-- 

Carbon  claloroform  extract  (CCE) 

0.2 

Chloride  (Cl)           ^ 
Chromium  (Hexavalent)  (Cr+  ) 

250 

— 

Copper  (Cu) 

1.0 

Cyanide  (CN) 

0.01 

Fluoride  (F) 

Iron  (Fe) 

0.3 

Lead  (Pb) 

-- 

Manganese  (Mn) 

0.05 

Nitrate  (NO3)* 
Phenols 

h'? 

0.00 

Selenivmi  (Se) 

-- 

Silver  (Ag) 

— 

Sulfate  (SOi^) 

250 

Total  dissolved  solids  (TDS) 

500 

Zinc  (Zn) 

5 

0.05 

1.0 
0.01 


0.05 

0.2 
0.05 


0.01 
0.05 


*In  areas  in  which  the  nitrate  content  of  water  is  known  to  be  in  excess 
of  the  listed  concentration,  the  public  shovild  be  warned  of  the  poten- 
tiaJ.  dangers  of  using  the  water  for  infant  feeding. 

Irrigated  Agriciolture  Water  Quality  Criteria 
The  major  criteria  for  judging  the  suitability  of  water  for 
irrigation  are  chloride  concentration,  specific  electricail  conductance 
(presented  as  EC  x  10  at  25°  C),  boron  concentration,  and  percent  sodixim. 

Chlorides  are  present  in  nearly  all  waters.  They  are  hot  nec- 
essary to  plant  growth  and,  in  high  concentrations,  cause  subnormal  grow- 
ing rates  and  burning  of  leaves.  Relative  tolerances  of  various  crop 
plants  to  salt  are  indicated  in  Table  29. 
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TABLE  29 
RELATIVE  TOLERANCE  OF  CROP  PLANTS  TO  SALT ^ ^7) 


High 

salt  tolerance 

•  • 

;  Medium  salt  tolerance  " 

•  * 

Low  salt  tolerance 

Date  palm 

Pomegranate 

Pear 

Salt  grass 

Fig 

Apple 

Bermuda 

grass 

Olive 

Orange 

Rescue 

grass 

Sweet  corn 

Grapefruit 

Western 

wheatgrass 

Potatoes  (White 

Rose) 

Prvine 

Barley 

Carrot 

Pliom 

Sugar  beet 

Onion 

Almond 

Rape 

Sudan  grass 

Apricot 

Cotton 

Alfalfa  (California 

Peach 

common) 

Rye 

Strawberry 

Wheat 

Lemon 

Oats 

Avocado 

Orchardgrass 

Field  beans 

Rice 

Radish 

Meadow  fescue 

Celery 

Sorghum  (grain) 

Meadow  foxtail 

Corn  (field) 

Red  clover 

Flax 

Sunflower 

Castor  beans 

ElectricaJ.  conductance  indicates  the  total  dissolved  solids  and 
furnishes  an  approximate  indication  of  the  overall  mineral  quality  of  the 
water.  For  most  waters,  the  total  dissolved  solids,  measured  in  parts 
per  million,  may  be  approximated  by  m\iltiplying  the  specific  electrical 
conductance  by  O.7.  As  the  eimount  of  dissolved  salts  in  irrigation  water 
increases,  the  crop  yields  are  reduced  until,  at  high  concentrations  (the 
value  depending  on  the  plant,  type  of  soil,  climatological  conditions,  and 
eimount  of  water  applied),  plants  cannot  survive. 

Boron  is  never  found  in  the  free  state  but  occiirs  in  the  form 
of  borates  or  boric  acid.  This  element  is  essential  in  minor  amounts  for 
the  growth  of  many  but  not  all  plants.   It  is,  however,  extremely  toxic 
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to  most  plants  in  higher  concentrations.  Limits  of  tolerance  for  most 
irrigated  crops  vary  from  0.5  to  2.0  ppm.  Citrus  crops,  particularly 
lemons,  are  sensitive  to  boron  in  concentrations  exceeding  0.5  ppm.  Rel- 
ative tolerances  of  various  crop  plants  to  boron  are  listed  in  Table  30 
and  permissible  limits  of  boron  for  several  classes  of  irrigation  water 
are  shown  in  Table  31  • 

TABLE  30 
RELATIVE  TOLERANCE  OF  CROP  PLAlfPS  TO  BORON^^^^ 

(in  each  group  the  plants  first  named  are  considered  as 
being  more  sensitive  and  the  last  named  more  tolerant) 


Sensitive  to  boron   '  Semitolerant  to  boron 


Tolerant  to  boron 


Lemon 

Grapefruit 

Avocado 

Orange 

Thornless  blackberry 

Apricot 

Peach 

Cherry 

Persimmon 

Kadota  fig 

Grape  (Sultanina  and 

Malaga) 
Apple 
Pear 
Plum 

American  elm 
Navy  bean 

Je  rusalem-art  ichoke 
Persian  (English)  walnut 
Black  walnut 
Pecan 


Lima  bean 

Sweet  potato 

Bell  pepper 

Tomato 

Pumpkin 

Zinnia 

Oat 

Milo 

Corn 

Wheat 

Barley 

Olive 

Ragged  robin  rose 

Field  pea 

Radish 

Sweet  pea 

Pima  cotton 

Acala  cotton 

Potato 

Sunflower  (native) 


Carrot 

Lettuce 

Cabbage 

Turnip 

Onion 

Broad  bean 

Gladiolus 

Alfalfa 

Garden  beet 

Mangel 

Sugar  beet 

Palm  (Phoenix 
carariensis) 

Date  palm  (P.  dac- 
tyl if  era) 

Asparagus 

Athel  (Tamarix  aphylla) 


The  percent  sodixim,  as  reported  in  analyses,  is  100  times  the 
proportion  of  the  sodium  cation  to  the  sum  of  all  cations,  all  expressed 
in  equivalents  per  million.  Water  containing  a  high  percent  soditmi  has 
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TABLE  31 

PERMISSIBLE  LIMITS  OF  BORON  FOR  SEVERAL  CLASSES  OF^^^) 

IRRIGATION  WATER 

In  parts  per  million 


Classes  of 

water 


Crop  groups 


Sensitive 


Semitolerant 


Tolerant 


Excellent 

Good 

Permissible 

Doubtfva 

Unsuitable 


Less  than  0.33 

0.33  to  0.67 

0.67  to  1.00 

1.00  to  1.25 

Greater  than  I.25 


Less  than  O.67 

0.67  to  1.33 

1.33  to  2.00 

2.00  to  2.50 

Greater  than  2.50 


Less  than  1.00 

1.00  to  2.00 

2.00  to  3.00 

3.00  to  3.75 

Greater  than  3.75 


an  adverse  effect  on  the  physical  structure  of  soils  that  contain  clay. 
This  is  because  it  disperses  the  soil  colloids,  and  these,  in  turn,  retard 
the  movement  of  water  and  the  leaching  of  salts,  and  make  the  soils  dif- 
ficult to  work.  The  effect  of  potassium  in  water  is  similar  to  that  of 
sodium. 

Because  of  the  diverse  climatological  conditions,  crops,  soils, 
and  irrigation  practices  in  California,  criteria  that  may  be  set  up  to 
establish  the  suitability  of  water  for  irrigation  must  be  general,  and 
judgment  must  be  used  in  applying  these  criteria  to  individual  cases. 

Based  on  results  of  studies  by  Dr.  L.  D.  Doneen,  Professor  of 

Irrigation  at  the  University  of  California  at  Davis,  three  general  classes 

of  irrigation  water  have  been  established: 

Class  1  Excellent  to  good.  Regarded  as  safe  and  suitable 
for  most  plants  under  any  condition  of  soil  or 
climate. 

Class  2  Good  to  injurious.  Regarded  as  possibly  harmful  for 
certain  crops  under  certain  conditions  of  soil  or 
climate,  particularly  in  the  higher  ranges  of  this 
class. 
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Class  3  Injurious  to  unsatisfactory.  Regarded  as  probably 

harmful  to  most  crops  and  unsatisfactory  for  all  but 
the  most  tolerant. 

Limiting  values  for  concentrations  of  total  dissolved  solids,  chloride, 

boron,  electrical  conductance,  and  percent  sodium  for  these  three  classes 

of  irrigation  water  are  shown  in  Table  32. 

TABLE  32 

UNIVERSITY  OF  CALIFORNIA  CRITERIA  FOR  IRRIGATION  WATERS 


:    Class  1 

:    Class  2 

:    Class  3 

Factors 

:   Excellent 

:    Good  to 

:  Injurious  to 

:    to  good 

:   injurious 

:  unsatisfactory 

Electrical  conduc- 
tance, EC  X  10° 
at  25°  C 

Boron,  ppm 

Chloride ,  ppm 

Percent  sodiiim 


Less  than  1,000 
Less  than  0.5 
Less  than  175 
Less  than  60 


1,000  - 

■  3,000 

More 

than  3,000 

0.5  ■ 

-  2.0 

More 

than  2.0 

175  - 

-  350 

More 

than  350 

60  - 

■  75 

More 

than  75 

Industrial  Water  Quality  Criteria 
A  standard  of  quality  of  water  for  industrial  purposes  is  ex- 
ceedingly difficult  to  ascertain.   Industrial  usage  of  water  is  so  varied 
that  a  single  set  of  standards  for  chemical,  physical,  and  bacterial  re- 
quirements would  be  meaningless.  Table  33     shows  approximate  water  qual- 
ity requirements  for  individual  industries;  the  quality  limits  should  be 
considered  flexible.  Even  criteria  obtained  for  the  industries  mentioned 
are  not  conclusive  for  all  constituents.  Water  for  industrial  purposes 
must,  therefore,  be  considered  as  a  raw  material  to  be  treated,  if  nec- 
essary, by  the  industrial  user  to  fit  individual  needs  and  requirements. 
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